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WAY OUT 


O happening for many years has caught the 

popular imagination on both sides of the Atlantic 

as did the double event so brilliantly conceived and 
flawlessly executed by British Overseas Airways 
Corporation at the end of last week. To begin the 
regular B.O.A.C. transatlantic jet service by starting 
more or less simultaneously from each end of the route 
was a concept of genius. The team led by Mr. Basil 
Smallpeice under the chairmanship of Sir Gerard 
d’Erlanger has shown that a nationalized industry can 
respond to enthusiastic leadership with superlative 
results. 

Quite a number of people were cherishing the hope, 
very much with crossed fingers, that the press-on spirit 
on the production side at Hatfield might well result in 
B.0.A.C. getting the first passenger-carrying jet across 
the Atlantic. The brilliance of the move whereby a 
proving flight carrying a load of pressmen could be used 
for positioning a Comet in New York so that the two- 
way flight might be staged simultaneously came as a 
surprise to everybody, not least to that American airline 
which had been so confidently announcing the perform- 
ance of its chickens ahead of hatching time. 

This possibility did not even seem practicable when 
Mr. Aubrey Burke, managing director of de Havilland 
Aircraft, whose driving enthusiasm and genius for 
planning has done so much to maximize the production 
arrangements at Hatfield, handed over not one Comet, 
as was due, but two to Sir Gerard d’Erlanger on Tuesday 
last week. As he said: He had brought not one but two 
Comets for good measure. But B.O.A.C. had not been 
idle. As a result of its past experience in this field it is 
able to announce that 120 B.O.A.C. pilots have logged 
a total of 15 million Comet flying miles. This year 
alone, the record shows, B.O.A.C. Comets have logged 
3,700 flying hours and made some 50 more transatlantic 
crossings than any other commercial jet airliner. In 
other words, last week-end’s historic double event was 
not a stunt but a historic culmination to months and 
months of careful, patient testing, proving and training 
flights. 

The Corporation and de Havillands equally would be 
first to acknowledge the help that has been derived from 
the sustained flying done by Transport Command of the 
Royal Air Force, who put in so many thousands of 
hours flying so many millions of miles in the Comet 2s. 

Understandably the airline operators of the World 
have been interested in maintaining a close watch on the 
progress of the new Comet but few have taken positive 
Steps to follow the lead of B.O.A.C. and B.E.A. Just 


IN FRONT 


before the triumphant inauguration of the North Atlantic 
jet route a Comet 4 returned from the latest of a series 
of what used to be called “raids” by the French (the 
word “sortie” hardly matches the scale of the flights 
we have in mind). These ranged from that to Hong 
Kong with its notable return in 18 hours flying time to 
the remarkable trip around Canada, down to Mexico 
City and into South America. At all these places the 
Comet 4 caused a tremendous impression by its ability 
to fly into and out of existing air fields. Indeed it is no 
secret that at various places its startling performance has 
sadly damped local enthusiasm for lengthening runways 
to meet the demands of its larger and heavier American 
competitors. 

Moreover people have been able to judge for them- 
selves that the effects of aircraft noise arise from what 
is heard by people at a fixed position on the ground and 
not what is generated at the source. The speedy take-off 
and rapid climb of the comparatively lightly loaded 
Comet 4 mean that dwellers around runways are 
unlikely to be much affected by its advent into service. 

For these reasons it is good to know that the produc- 
tion arrangements are so well forward and also that they 
are so firmly based. Not only has Mr. Burke in his three 
years at Hatfield completely reorganized the layout of 
the plant, but he has seen to it that production plans 
for the Comet are broadly based. Facilities in the 
million-square-feet factory at Chester are such that 
production expansion is a ready practicability. Already 
last week B.O.A.C. had received four Comets. 

And not far off is the extension of B.O.A.C.’s Comet 
services to Australia, to Japan and down to the Cape. 
As we have already said, tremendous impact has been 
effected upon the minds and judgment of all those who 
have seen the Comet operating in and out of existing 
airports in the Old and New Worlds. And such opera- 
tions have been, and will continue to be, achieved with- 
out any limitation on all-up weight. It is worth recalling 
the comment of that senior airline captain who said: 
“ The Comet marks the first cut-back in approach speeds 
in 25 years of airliner development.” 

This is the jet that will go everywhere and pay its way. 
Specifically designed to earn profits on routes of 
moderate traffic density it has justly been called the 
right-sized jet at the right time. With the Rolls-Royce 
reputation behind its four Avon engines, it is well out in 
front of the field. 

The Comet, and how right de Havillands and the 
Corporation were to stick to the trail-blazing name, has 
become a national symbol of achievement once again. 
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HE really surprising thing about last week-end’s events was 

not so much the fact that two scheduled North Atlantic 
services were flown by B.O.A.C. with the Comet 4—these might, 
equally well, have been proving or training flights—but that 
the double event took nearly everyone by surprise. 

Things moved with almost unreal rapidity during the week. 
On Tuesday, for instance, it was known that the first Comet 
proving and training flight to New York was scheduled for 
Thursday; on Wednesday we learnt that this flight was to be, 
after all, one for the benefit of the national Press; on Thursday 
inquiries elicited the fact that another training flight would 
leave on Saturday. Then, on Friday night, B.O.A.C.’s managing 
director, who had flown over in the Comet on Thursday, 
announced in New York that scheduled services would start 
the next day, Saturday. 


Photograph copyright “ The Aeroplane’ 


Now, nearly a week after the event, we can serve our purpose 
best with a record of background facts and, on p. 544, some 
impressions of last week’s proving flight by a passenger. 

Comet G-APDB left Idlewild at 12.01 hrs. B.S.T. (07.01 hrs. 
local) and landed at L.A.P. at 18.13 hrs. local after a non-stop 
flight of 6 hr. 7 min. (580 m.p.h.) aided by a favourable wind of 
an average speed of 92 m.p.h. On board were 28 passengers, 
including Mr. Basil Smallpeice, managing director of B.O.A.C.., 
and a crew and supernumerary crews of 16 with Capt. T. B. 
Stoney in command. 

G-APDC, with the chairman of B.O.A.C., Sir Gerard 
d’Erlanger on board and commanded by Capt. R. E. Millichap, 
left L.A.P. at 09.48 hrs. B.S.T. and arrived at Idlewild at 
20.18 hrs. B.S.T. (15.18 hrs. local) after a refuelling stop of 
one hour at Gander, Newfoundland. On board were 46 persons, 
including a crew and supernumerary crews of 15. The times 
were 5 hr. 58 min. London-Gander and 3 hr. 4 min. Gander- 
New York. 

The next scheduled flights will leave London today, Octo- 
ber 10, and will leave New York on Sunday, October 12. Fre- 
quencies will be built up during the next six weeks and it is 
expected that daily services will be started before the beginning 
of December. 

The scheduled Comet services across the North Atlantic will 
normally be made with one stop in the westbound direction and 
non-stop in the eastbound direction. Gander will be the usual 
refuelling point on the flight to New York—though Keflavik, 
Iceland, will also be used. The U.S.-U.K. flights are expected 
to be non-stop on about 85% of occasions during the year, 
with Shannon Airport as the most usual refuelling point if 
wind conditions are less than normally favourable. 

Assuming an allowance of 15 min. for taxi-ing time before 
take-off and after landing, the expected sector times are as 
follow: New York-L.A.P., 7 hr. 10 min.; N.Y.-Shannon, 


The Comet’s Certificate of Airworthiness is handed over on 
September 30. In this picture are seen (left), Sir Geoffrey de 
Havilland, president of The de Havilland Aircraft Co., Ltd., and 
Sir Gerard d’Erlanger, chairman of B.O.A.C. 
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6 hr. 25 min.; Shannon-L.A.P., 1 hr. 20 min.; L.A.P.-Gander, 
6 hr. 20 min.; Gander-N.Y., 3 hr. 25 min.; L.A.P.-Keflavik, 
3 hr 30 min.; Keflavik-N.Y., 6 hr. 40 min. 

Turn-round times are planned at 45 min., so the overall 
wes'vound time, via Gander, will be 10 hr. 30 min. and a 
one stop New York-L.A.P. journey time will be about 8 hr. 
30 ‘nin. Services will leave London Airport at 10.15 hrs. local, 
arriving at New York at about 16.00 hrs. local, assuming no 
day ight-saving time differences, and will leave New York at 
22.00 hrs., arriving at L.A.P. at 10.00 hrs. 

Meanwhile, the M.T.C.A. has approved the use of the 
Comet 4 at airports under the Ministry’s control—subject to 
the proviso that it must reach an altitude of at least 1,000 ft. 
before flying over a built-up area. Except possibly when 
taking-off from L.A.P. in an easterly direction, this proviso 
wil! be very easily met by the Comet. 

During the past week or two crews have been completing 
familiarization and other training in the Comet 4 from the 
R.A.E. aerodrome at Thurleigh, near Bedford, where there is 
a more than adequate runway for such work. The aircraft 
have taken on fuel at L.A.P., flown to Thurleigh, completed 
ILS approaches and overshoots until enough fuel has been burnt 
to bring the weight down to the maximum for landing, and 
then proceeded with take-offs and landings before returning to 
L.A.P. 

B.O.A.C. have, in fact, about 120 pilots with civil turbojet 
operating experience and many of these have flown with the 
Comet 2E on the 197 round trips London-Beirut and, more 
recently, on the 50 crossings of the Atlantic to and from the 
Maritimes and New York. 

Neither the Comet 4 nor the Boeing 707-120 was originally 
intended for long-haul operations of this kind and neither is, 
therefore, a non-stop Atlantic aircraft in the sense that the 
Britannia 310, for instance, can claim to be. At the time of 
writing it seems likely that the Comet will be less of a 
“ stopper” than the 707, which may, so as to reduce the noise 
over built-up areas near L.A.P. and Idlewild, be weight-restricted 
when using certain runways so that a height of not less than 
1,000 ft. can be reached over these areas. The 707, too, will, 
for the time being and in some conditions, be weight-restricted 
at Idlewild because of insufficient runway lengths. 

As explained earlier, the Comet will normally fly non-stop 
New York-London and with one stop, at Gander, Newfound- 
land, or Keflavik, Iceland, on the westbound journey. Assuming 
maximum fuel (31,914 kg.}—which will normally be carried, at 
least during earlier operations, over the more critical stages— 
a typical flight-plan for a London-Gander operation against a 
60-knot wind would be such as to permit a diversion to, say, 
Sydney, Nova Scotia, after overflying Gander, with enough 
fuel still remaining for about 1 hr. 40 min. holding at 20,000 ft. 


Howard Levy photograph 


The Comet 4, G-APDB, is refuelled on the apron beside the 
international arrivals building at New York International 
Airport, Idlewild, after the first proving flight on October 2. 
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“First again. . .{” 


over Sydney. Similarly a flight-plan for the Keflavik-New York 
sector, flown against a 55-knot wind, might allow for a diversion 
to Washington after overflying Idlewild and there would be 
fuel remaining for about | hr. 20 min. holding at 20,000 ft. 
over Washington. A payload of 10,000-12,000 Ib. can be 
carried with maximum fuel. 

Now that a beginning has been made and B.O.A.C., backed 
by de Havilland, have succeeded in starting scheduled Comet 
services three weeks before Pan American’s 707 and more than 
a month before the earliest date which had previously been 
anticipated, everyone can get down to serious work. The two 
scheduled services last week-end were in truth inaugural flights 
—and though splendid efforts jt is doubtful if more than a 
dozen genuine fare-paying passengers travelled across the 
Atlantic by Comet on October 4. The next flights, today to 
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New York and on Sunday to London from New York, should, 
however, be genuine services in every sense of the word and, 
in the meantime, the hard work of proving and crew-training 
will continue. 

By about mid-November the frequency should have been 
built up to a once-daily flight between London and New York 
and the Corporation will begin to think again of its plans for 
the services for which the Comet 4 was originally intended. 

Earlier B.O.A.C. statements, even as late as the end of 
August, have been giving May, 1959, as the date for the intro- 
duction of a four-a-week service from London to Tokyo, via 
Hong Kong, where the new runway at Kai Tak is now oper- 
ational. A date of December, 1959, was given for the opening 
of the services to Australia and of “early 1960” for those to 
South Africa—which were originally planned to be the first on 
which the Comet 4 (like the Comet 1 in 1952) would fly. 

It now looks as if the Tokyo service date can be brought 
forward—perhaps to the end of this year—and it may well be 
that the dates for the Australian and Johannesburg services 
will also be advanced. So far as the latter are concerned South 
African Airways should have two Boeing 707-320s delivered 
by the middle of 1960 and it would be an obvious advantage to 
the other partner on the Springbok route to have a turbojet 
service operating well in advance of this date. 

* > 7 


A correspondent who flew on the pre-inaugural proving flight 
from:London to New York on October 2 has recorded some 
impressions for us. 

a The flight, he writes, is uneventful. Occasional 
announcements break the calm that pervades the passenger 
cabin—we are now passing over Weather Ship “ Juliet,” which 
informs us that she has sighted our vapour trails through a 
break in the clouds; we are now climbing from 32,000 ft. to 
39,000 ft., having passed a Europe-bound B-47 which has been 
cleared down from that altitude. 

The Comet begins its let-down to Gander prior to crossing 
the Newfoundland coast and a passenger begins to realize the 
advantages of flying closer to the sun when he finds himself 
descending—smoothly, almost unobtrusively—into the murkier 
climate of a workaday world, to make a smooth circuit and a 
gentle landing. It seems such a short time since London was 
left behind, and it is not until one is informed by Capt. T. B. 
Stoney, manager of B.O.A.C.’s Comet Flight, that the 2,360 
statute miles from London have been covered in 5 hr. 28 min. 
that one realizes how divorced from the world one has been. 
On this leg of the flight, weather has been kind, with an adverse 
wind component of only 45 m.p.h., so that our average ground 
speed is a respectable 430 m.p.h.—not quite so fast as one had 
hoped, but only the wind caa be blamed for that. 

The flight on from Gander repeats all of the enjoyments 
experienced hitherto, with the exception that on this leg the 
adverse wind component goes up to 145 m.p.h., and the cloud is 
now more broken. Even so, it seems only too soon that the 
stewardess is announcing that we are beginning our let-down 
for Idlewild, although our time for the 1,140 miles from Gander 
has been more than three hours. After a wide sweep over 
the sea and across Jamaica Bay, the Comet touches down gently 
—}3 hours 25 minutes after take-off, giving an average ground 
speed of 339 m.p.h. 

Flying as a passenger in the Comet 4 is not just another 
unique experience—it is a new way of life for the air traveller, 
enabling him to view the world with different eyes. This is an 
impression with which one is left. 


The Prime Minister’s Message 


LOWING the first scheduled services with the Comet 4 

across the North Atlantic, the Prime Minister, Mr. 

Harold Macmillan, sent the following message to Sir 
Geoffrey de Havilland: — 

* Heartiest ratulations to you on your snngnificent 
effort in getting Comet 4 first off the mark in regular 
passenger service across the Atlantic. 

*The resurgence of a Comet airliner is a fitting reward 
for faith in the future of this fine product, and the whole 
nation takes pride in the fact that a British aircraft has 
led the world into a new turbojet age.” 

Mr. Harold Watkinson, Minister of Transport and Civil 
Aviation, described the flight as a “ magnificent triumph ”’ in 
a message to Sir Gerard “ Erlanger, chairman of B.O.A.C.., 
and a similar telegram was sent by Mr. Aubrey Jones, 
Minister of Supply, to Sir Geoffrey de Havilland. 
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MEN WHO MATTER.—Above, Mr. Basil Smalipeice, manag- 

ing director of B.O.A.C., with Mr. Aubrey F. Burke, deputy 

chairman and managing director of The de Havilland Aircraft 

Co., Ltd.; top right, Mr. C. T. Wilkins, de Havilland’s chief 

designer at Hatfield, and below Mr. R. E. Bishop, design 
director of de Havilland. 


Several points are worth noting about the Comet from the 
passenger’s point of view. The first is the noticeable absence 
of that customary and disturbingly noisy pre-take-off run-up 
at the threshold of the runway. The Comet swings out on 
to the runway and is off almost before the passenger is aware 
of it, climbing steeply to reach the initial cruising altitude, 
32,000 ft. In this way the sometimes turbulent and uncomfort- 
able ride to height experienced in piston-engined and turbo- 
prop airliners is avoided and very quickly the passenger finds 
himself gliding smoothly along, poised almost effortlessly, it 
seems, between the blue bowl of the sky and the thick white 
carpet of cloud beneath. 

And here is a point worth remembering for those 
unaccustomed to long flights at altitude: a pair of dark glasses 
is a “must” in the Comet more than in any other type of 
aircraft. The Comet flies for long periods at high altitudes, 
where the sun’s intensity in the dust-free atmosphere is much 
greater, and is increased both by the white layer of cloud 
beneath and the brilliant wings. To be without that simple 
aid is to invite a headache, unless curtains are kept continuously 
closed—which is uninteresting. 

Yet another point worth reflecting upon is the speed with 
which the Comet travels; within 15 minutes of leaving London 
Airport it is passing over the Bristol Channel and the coast 
of South Wales—in the time it takes to walk from the station 
to one’s office in the morning. Thereafter, the flight settles 
down, and one does all of those things that air passengers do— 
read, smoke, talk, or just sleep. Again, it is also worth 
remembering that, in a Comet, the forward part of the cabin 
—ahead, that is, of the engine air intakes, is the quietest place 
in which to sit; aft of the wing the noise ceases to be that of 
a low dynamo and becomes more of a throaty rumble. 

And the final point of all: one gets out of one’s seat and 
leaves the Comet feeling more relaxed aiid refreshed than one 
has ever felt on leaving a piston-engined or even a turboprop 
aircraft—much less battered by noise and far less conscious 
of having travelled over 3,500 miles in considerably less than 
half a day. 

* 7. * 

Page 550 of this issue shows pictures of the handing- \ver 

of the first and second Comets to B.O.A.C., a page wich 


went to press before the sensational Atlantic crossings were. 
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THE AEROPLANE 


MIGHTY MIDGET.—Although it can seat up to 10 people, the North American 
Sabreliner utility trainer and transport is smaller than a Super Sabre and weighs 
only 15,330 Ib. loaded. 


LONG-RANGE HUNTER.—At the 
request of Hawker Aircraft, Ltd., the 
R.Ae.C. timed a non-stop flight made 
by a Hunter 6 from Dunsfold to 
El Adem, Tobruk, on October 2, as a 
certified performance. The Hunter (Rolls- 
aoe Avon 203 turbojet), piloted by Mr. 

Hugh Merewether, assistant chief test 
pilot of the company, covered the -dis- 
tance of 1,819.34 miles in 3 hr. 19 min. 
16.6 sec., averaging 547.8 m.p.h. 


AGROLET ACTIVITY.—The Czech 
agricultural aviation organization 
Agrolet, described on page 562 of this 
issue, is soon to receive its first helicopters 
for spraying and dusting trials. These 
will be HC-2 Heli-Babies fitted with a new 
and specially designed 105-b.h.p. M110 
flat-four engine. Since its formation in 
1951 Agrolet has suffered no fatal acci- 
dents, largely because its pilots are 
— to flying not more than 6 hr. per 
ay. 


RUSSIAN GIFT.—The latest Eastern 
ruler to be presented with an Ilyushin 
Il-14 by the Soviet Government is the 
Imam of the Yemen. The aircraft was 
= to Taiz Airport on September 


JETSTAR NEWS.—On a 5,800-mile 
flight from Atlanta, Georgia, to Patrick 
A.F.B., Florida, Los Angeles, Philadel- 
phia, and back to Atlanta, in 13 hr. 35 
min. flying time, the Bristol Orpheus- 


Commercial Aviation Affairs 


BRITANNIA TROO PING. — Air 
Charier’s Britannia 307 (see last week’s 
issue, page 520) returned to Stansted 
Airport last Monday, October 6, with 120 
servicemen and technicians from Christ- 
mas Island. On the next day, October 7, 
the 307 was due to leave again for 
Christmas Island with 90 passengers. 


DOMESTIC ALL-FREIGHT.—B.K.S. 
Air Transport has applied to the 
A.T.A.C. for permission to operate all- 
freight services between Yeadon (Leeds- 
Bradford) and Belfast. If approved, this 
wll be the first all-freight service (as 
opposed to vehicle ferry services) to be 

erated within the U.K 


B.E.A. IN BELGIUM.—Sir Edward 
‘ioore has been appointed manager for 
6 E.A. in Belgium in succession to Mr 


powered Lockheed Jetstar has proved its 
ability to exceed U.S.A.F. range require- 
ments. The longest leg was the 2,400 
miles between Los Angeles and Phila- 
delphia, and there was reserve fuel for 
a further 600 miles. The maximum speed 
attained was 580 m.p.h., and the Jetstar 
flew at 38,000-41,000 ft. 


- 


DATA CENTRE.—A World data 
centre for rockets and satellites has been 
set up at the Radio Research Station, 
Ditton Park, Slough. This station is the 
third to be set up under the IGY pro- 
gramme; the other two are in Moscow 
and Washington. 


CHINESE SUPERSONICS. — Last 
week we mentioned the first flight of a 
new Chinese eight-seat aircraft: the 
maiden flight of the first Chinese jet air- 
craft is now reported to have been made 
at Peking on September 30. The new 
aircraft, on display in connection with 
celebrations commemorating the ninth 
anniversary of the Chinese Communist 
Government, is said to be supersonic. 


X-15 ROLL-OUT.—The North Ameri- 
can X-15 research aircraft is scheduled 
to be rolled out at Los Angeles on 
October 15. It has been built for the 
U.S.A.F., U.S.N., and National Aero- 
nautics and Space Administration. 


GE. TURBOSTARTERS. — Fuel - air 
combustion turbostarters for the Boeing 
KC-135 Stratotanker are the subject of 
a $750,000 (£270,000) U.S.A.F. contract 
awarded to General Electric, of the 
U.S.A. The new AS118 starter weighs 
52 lb. and will bring a jet engine up to 
idling speed within 20 sec. GE. is also 
producing self-contained starters for the 
McDonnell F-191B Voodoo and the 
Martin B-57. 


NEW COURSE RECORDS —Recently 
confirmed by the F.A.I. are the Washing- 
ton-Caracas record (John W. Hackett, 
Canberra T.4, two Avon R.A.3 turbojets, 
February 22, 1958, duration, 4 hr. 10 min. 
59.75 sec., 791.697 k.p.h.), and the 
London-Valletta (Malta) record (Lieut. 
Cdr. D. F. Robbins, R.N.. Scimitar, Aven 
Mk. 202 turbojets, June 17, 1958, duration 
2 hr. 12 min. 27.3 sec., 946.47 k.p.h.). 


LOCKHEED EXPORT.—The first of 12 Lockheed C-130 Hercules transports for 
the R.A.A.F. is undergoing flight tests at Marietta before being flown to Australia. 


T. H. Pollgck who is now manager for 
Malta and North Africa. Sir Edward 
joined Imperial Airways in 1936 and, 
later, was B.O.A.C.’s representative in 
Prague—a capital to which he returned in 
1947 as manager for B.E.A. He became 
manager for Norway in 1948 and has 
since held posts at the Corporation’s head 
office. 


GERMAN COMBINE.—Two non- 
scheduled operators, Condor - Luft- 
reederei (Hamburg) and Deutsche 
Flugdienst (Frankfurt)—have formed a 
partnership. Lufthansa has a financial 
interest in Luftdienst and, according to 
Aviation Daily’s overseas supplement, 
Lufthansa may later be interested in turn- 
ing over to the partnership some of its 
short-haul European services and dis- 
posing of a part or whole of its Convair 


340/440 fleet to the partnership for the 
operation of the network. 


ICAO’S TWELFTH. — The U.S.A. 
has invited ICAO to hold next year’s 
(the 12th) session of the Assembly in San 
Diego, California, starting on June 16. A 
major session is held every three years; 
the last, held in Cardcas, Venezuela, in 
1956, led to studies of the economic and 
other implications of the introduction of 
turbojet transports. 


STRATOCRUISER BUYER.— 
According to Aviation Daily Transocean 
Air Lines has bought four of the 14 
Boeing Stratocruisers which are being 
returned to Boeing by B.O.A.C. as part 
of this airline’s 707 deal. All four air- 
craft are at present being modified to 
Transocean’s specification by a sister 
company, Flight Enterprises. 
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News About People 


THE AEROPLANE 


W.A.A.C, LOSS.—During the last days 
of its existence and just before the active 
formation of W.A.A.C. (Nigeria), the 
West African Airways Corporation lost 
a D.H. Dove with a crew of three. It 
was flying between Lagos and Port 
Harcourt on September 25 and has been 
missing since that date. 


PARIS-TAHITI.—The French __inde- 
pendent airline, Transport Aériens 
Intercontinentaux, has started a new once- 
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weekly service between Paris and Tahiti. 
Over a route distance of approximately 
15,280 miles, it is claimed to be the 
longest scheduled service to be made on 
a single aircraft journey. Douglas 
DC-6Bs with first-class and tourist-class 
accommodation are used. 


SABENA IN 1957.—For 1957 Sabena 
has returned an operating profit of 
Fr. 55.7 million. The revenue for last year 
was 23.6% higher than in 1956 and the 
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load ton-miles increased by 25.8%. The 
passenger total for the year was 686,090 
—an increase of 30.3% over 1956—and 
39,661 of these passengers were carricd 
on Sabena’s helicopter services. 


LEBANESE INTERNATIONAL. --— 
Associated with Sabena, Lebanese Inter- 
national Airways is now operating 
DC-6Bs on services between Beirut. 
Milan, Paris and Brussels as well as those 
within the Middle East. 


AUSTRIAN VISIT.—At the invita- 
tion of the British Council, Professor Leo 
Kirste, a specialist in aircraft engineering 
at Vienna Technical University, is in 
Britain for two weeks to see our latest air- 


craft construction methods. Visits to the 
de Havilland, Dowty and Hawker 
factories were in his itinerary. 


Military Aviation Affairs 


R.A.F, C430s.—The Lockheed Aircraft 
Co. is reported to have stated that the 
R.A.F. has been discussing with the 
company the possible purchase of an 
undetermined number of C-130 Hercules 
transports. A company spokesman at 
Marietta, Georgia, said he believed that 
the R.A.F. became interested when they 
saw the performance of the U.S.A.F. 
C-130s in Lebanon. 


NAVAL REORGANIZATION. — 
Included in the recent reorganization of 
the material departments of the Admiralty 
is the Aircraft Department under the 
Director General, Aircraft. Responsible 
for ensuring that the air material require- 
ments are met and that such equipment 
operates satisfactorily in service, its work 
has been allocated to two divisions and 
two independent sections. 
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AIRMANSHIP AWARD.—At a pleasant 
ceremony, attended by all who shared 
the experience, Sir Frederick Handley 
Page (right) presented a gold watch to 
Sqn. Ldr. H. G. Hazelden to mark his 
wonderful feat of cool-headed airman- 
ship in safely landing} the Handley Page 
Herald, on August 30, when an un- 
controllable fire broke out in one of the 
Dart engines. 


A.T.A.C. APPOINTMENT.—Mr. A. 
Witcomb Smith, O.B.E., has been 
appointed to membership of the Air 
Transport Advisory Council. His 
experience has been mainly concerned 
with the engineering and administrative 
side of road transport undertakings. 


WYNN DIRECTOR.—Mr. C. G. 
Longford, B.Sc., A.F.R.Ae.S., formerly 
with the Gloster Aircraft Co., Ltd., as 
chief flight-test engineer, has joined the 
board of Wynn Developments, Ltd., as 
technical director. 


RADAR AWARDS.—John Price 
Wetherill Medals have been awarded by 
the Franklin Institute of Philadelphia to 
Prof. J. Randall, Wheatstone Professor 
of Physics at King’s College, London 
University; Prof. J. Sayers, Professor of 
Electron Physics at Birmingham Uni- 
versity; and Dr. H. Boot, senior principal 
scientific officer at the R.N. Scientific 
Service Laboratory, Baldock. The awards 
are for their war-time contribution to 
research into radar for anti-aircraft 
defence. 


PRESIDENTIAL AID. — Lt.-Gen. 
Elwood Quesada, head of the new 
Federal Aviation Agency, has been 
appointed as special assistant on aviation 
matters to President Eisenhower. 


ELLIOTT MANAGER.—Mr. F. J. 
Shields, senior technical officer (instru- 
ments), of B.O.A.C., is joining Elliott 
Brothers (London), Ltd., a member of the 
Elliott-Automation Group, as 
company’s 


service 
manager of the aviation 


division. 


For developing the angled 
deck, the optical glide- 
path indicator system, and 
the steam catapult, British 
officers and technicians 
have received awards from 
the U.S. Ambassador, the 
Hon. J. H. Whitney 
(extreme right). Left to 
right are, Rear Admiral 
D. R. F. Cambell and Cdr. 
H.C. N. Goodhart (Legion 
of Merit), and C. C. 
Mitchell, D. Lean and 
L. Boddington (Medal of 
Freedom). 


AUSTRALIAN ORDER. — The 
R.A.A.F. is to buy some Cessna 180s 
worth about £A100,000 for AOP work. 
They will replace a number of Austers. 


MiGs FOR IRAQ.—News reports indi- 
cate that 19 MiG jet fighters bearing 
Egyptian markings arrived last week at 
Habbaniyah to strengthen the Iraqi Air 
Force. The R.A.F. contingent stationed 
at the desert base has not yet left Iraq, 
but it is to be hoped that when they return 
to the U.K. they will not leave the 16 
Hunter 6s originally presented to the 
R.I.A.F. for the scrutiny of United Arab 
Republic “ advisers.” 


JUPITERS FOR ITALY:—The Italian 
armed forces are to be fully equipped 
with medium-range ballistic missiles of 
various types, including Jupiter IRBMs 
The nuclear warheads are to be kept b: 
America. 


RECOMMISSIONED.—No. 807 Squad- 
ron, R.N., has been re-formed as the 
second Scimitar squadron. Based at 
R.N.A.S. Lossiemouth, this group is 
seen in front of a Fulmar which the 
Squadron once flew. 
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Ultra-reds Hit by Infra-reds 


| ED <CHINA’S indignation at the “criminal” use of 

Sidewinder air-to-air missiles by Nationalist fighters is com- 
pounded as much by this weapon’s efficiency, as by the 
opportunity provided to present the Communists as the victims 
of brutal aggression. Why a technical progression such as the 
installation of a guidance system in an air-to-air rocket should 
be regarded as “ military provocation of the utmost gravity” 
s clear only to the Marxist-Leninist-trained minds of the Sino- 
Communists, but the success of the infra-red homing Side- 
winder, coupled with the supply of F-100s and RB-57 Canberras 
to the Nationalists, might well give Mao Tse-Tung cause to 
think before developing his off2nsive against Quemoy. 

Although the Red Chinese air force is about 10 times the 
size of the Nationalist formations, the air supremacy vital for 
the occupation of the offshore islands is obviously not lightly 
to be gained in the face of technical superiority, but there is 
nothing to stop the Russians supplying MiG-19s and their 
own AAMs to restore the status quo. 

Before the start of the recent crisis, the C.N.A.F. was 
reported to have had a first-line strength of about 350 aircraft 
and 80,000 personnel, the latter trained to a very high standard. 
In addition to combat aircraft, the Nationalists are now 
receiving a number of Fairchild C-119 transports to be used 
on a 24-hr. airlift to relieve Quemoy, and supplement the C-46s 
and C-47 Dakotas previously employed on this task. The 
urgency of their introduction may be delayed by the recent 
cease-fire, but they may still be needed at a later date. 


IATA’s Technical Conference 


UDGING from the summary issued by the International Air 

Transport Association, nothing very startling in the way of 
new thinking emerged at the Association’s 11th technical con- 
ference last month. Most of the problems involved in the mass 
introduction of turbojet services had been dealt with at previous 
IATA technical meetings and are now well understood—even if 
the recommendations have not always been followed by the 
authorities concerned. 

However, among the many points made in the summary of 
the discussions at Monaco last month, the following seem to 
show new or developed lines of airline thought. 

Because the economic penalties of delays in ground-handling 
increase with the size and speed of aircraft, there is a need to 
speed up all general maintenance and particularly that involved 
in rapid turn-rounds. For this reason, and because of the 
growing complexity of instrumentation and systems, more rapid 
diagnosis of snags is needed. Electronic rapid-check-out systems 
are already used for guided missiles, and it was felt that 
use of similar devices for civil aircraft should be explored. 

In examining ways and means of improving trouble-shooting 
and spotting power deterioration, it became apparent that 
operators want much better engine instrumentation on the flight 
deck. A small percentage loss in power can turn up later as a 
larger fuel bill, but it is difficult for the engineer to correct for 
the loss until he knows it exists. 

It was hoped that regulatory authorities and engine manufac- 
turers would be more flexible in their future thinking on the 
subject of the service lives of both engines and components; 
longer lives would mean that fewer spare engines need be 
bought by the airlines. , 

The meeting asked IATA to recommend strongly that fuel 
suppliers “take a hard second look” at their fuelling proce- 
dures, equipment and techniques, since fuel free from water and 
dirt is of major importance for turbine engines. 

It was felt that a simple airborne vibration indicator might 
be of considerable economic value to airlines by facilitating 
trouble-shooting and thereby reducing en-route delays. This 
instrument would perform for the turbine engine a function 
similar to that which the ignition analyser does for the piston 
engine. Further development of maintenance recorder tech- 
niques might make possible a new concept of engine overhaul 
which would extend engine-component life. 

In view of the many problems associated with the use of 
water injection, airlines pressed engine manufacturers to investi- 
gate alternative methods of power augmentation in future 
designs. The airlines also stated that, because of the economic 
implications, they are prepared to go to great lengths to 
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achieve more accurate knowledge of fuel weight on board. 

Descriptions were given of two automatic blind-landing 
systems which have already been extensively flight-tested by 
their respective sponsors—the Bell Aircraft Corporation of 
Buffalo, N.Y., and the Blind Landing Experimental Unit of the 
Ministry of Supply in the U.K. Although these systems are 
not yet developed in the form best suited to civil aircraft 
operations, the conference felt that it would only be a few 
years before aircraft would be making automatic all-weather 
landings as a matter of course. 

Air Traffic Control was inevitably one of the major items 
on the agenda, and the following specific recommendations 
were made: Once again it was insisted that the boundaries of 
Flight Information Regions should be based on route structures 
and not on national boundaries; a greater measure of freedom 
of operation should be allowed to all users of airspace below a 
“transport” level; and routes should be established in con- 
trolled airspace to permit a greater choice of routeings and 
separation. 

A detailed examination of all the factors and facilities 
affecting holding, approach and departure procedures was also 
undertaken at the conference. This resulted in specific recom- 
mendations on the size and area of high and low holding stacks. 
The need for optimum climb-out paths for all types of aircraft 
was clearly indicated from the study of this problem and 
a detailed policy was agreed for improvement of the situation. 

The conference expressed the belief that the “see and be 
seen” concept must be progressively eliminated and agreed to 
a programme of measures by which a system of positive control 
could be brought into being in the next five years. Certain 
steps, considered feasible for immediate introduction, were 
recommended, among them that all high-speed, high-flying air- 
craft must comply with instrument flight rules whatever the 
weather conditions. Support was recorded for the measures 
that have already been taken in several countries to apply more 
positive control. For other areas, a temporary procedure was 
agreed whereby pilots should operate vFR only when climbing 
or descending in good visual conditions. 


Exports and Next Year’s Show 


HE Society of Aircraft Constructors has announced that 

next year’s flying display and exhibition will be held at 
Farnborough, in the first full week of September. As usual, 
the Monday (September 7) will be a Press preview and tech- 
nicians’ day. 

In making this decision after reviewing the preceding display, 
the Council of the Society records satisfaction that, this year, 
guests attending from overseas were more than ever; the 
number of exhibitors was a record, and public attendance 
(at nearly 240,000) reached a particularly high level. 

A feature of the August export figure is that the aero-engine 
total brings the value of spare engine exports since the War 
to more than £200 million. Further, the eight-month total for 
1958—at £106.4 million more than 52% up on the equivalent 
1957 figure—exceeds the annual totals of any other year with 
the exception of 1957, and it is reasonable to suppose that even 
last year’s record annual figure (£116.5 million) will be surpassed 
by the time the total for only nine months of 1958 is announced. 

Aviation exports during August totalled £14,442,549, the third 
highest monthly figure ever achieved by the Industry. Aircraft 
and parts amounted to £9,883,835; aero-engines, £4,130,402; 
electrical appliances, £229,667; tyres, £51,690, and aeronautical 
instruments, £146,955. The United States resumed her place as 
Britain’s best customer with £2,438,343 worth of aircraft and 
parts. Western Germany was second with £2,406,474, then 
Canada (£1,163,879) and India (£987,296.) 

The January-August total—£106,367,594—-was made up of 
aircraft and parts, £70,134,268 (within £1.5 million of the highest 
annual aircraft and parts figure ever achieved); aero-engines, 
£32,344,927 (which well exceeds every preceding annual total 
except 1957); electrical appliances, £2,236,844; tyres, £368,366, 
and aeronautical instruments, £1,283,189. 

Leading buyers of aircraft and parts during this eight-month 
period were India, £13,922,288 (compared with just under £11 
million worth during the whole of 1957); Canada, £13,255,596 
(£3.9 million); the United States, £8,153,857 (£5.1 million); 
Western Germany, £6,732,730 (£1.9 million), and Australia 
£2,710,219 (2.9 million). New Zealand, the Irish Republic, the 
Netherlands, France and Iraq each bought more than £1 million 
worth of aircraft and parts. 
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Zurakowski’s Retirement 


S we briefly announced last week, Janusz Zurakowski, chief 

experimental test pilot of Avro Aircraft, Ltd., at Malton, 
has retired from active flying. The following appreciation 
has been sent to us by one of his colleagues:— 

As flight test supervisor at Avro Aircraft 1 had the privilege 
of working closely with Jan for three or four years and we in 
Canada have learnt both to love and respect “ Zura.” He is 
probably best known for his aerobatic displays, otherwise known 
as “ Zurabatics.”” | saw only one such demonstration; this was 
on the occasion of a visit to Canada by the Hawker Siddeley design 
council and I must admit I returned to the office a little. shaken. 
It was quite a frightening display—my only consolation is that we 
have on file, at Avro, photographs of some quite important people 
ducking down behind the char in front as ‘** Zura makes a low 
pass in a turn! 

Stories of such ** Zurabatics *’ must be legion, but I wish to 
mention another, perhaps lesser known, aspect of Jan’s career. 
We have come to appreciate 
his engineering ability and 
his uncanny insight into 
things ‘aeroplane,’ more 
than even his skill as a pilot. 
In the office you will find 
him pushing a slide rule, 
plotting graphs or using one 
of his many home-made 
nomographs. Again, we 
could tell many a story of 
his influence on engineering 
thought and interpretation of 
test results. Permit me to 
recount just one. 

We were making fuel- 
consumption and range trials 
on the CF-100 and had 
encountered some difficulty 
with the instrumentation 
used for fuel-flow measure- 
ment (who hasn’t?). We 
were under pressure from Jan to investigate the readings which were 
apparently faulty and we made every attempt to trace the trouble in 
the electronic counting circuits. In addition we did everything to 
justify our equipment by means of ground running of the engines, etc. 
The aircraft was weighed before and after each flight and the instru- 
mentation was supposed to give total fuel used as well as fuel-flow 
rate during steady flight at specified engine speeds. All this time 
Jan had been carefully checking the pilot’s fuel-content gauges 
with the aircraft weight, before and after each flight. 

The incident took place at the close of just such a flight and we 
had not achieved too much success. Jan was busy filling out a 
snag sheet in the adjacent hangar and we had hurriedly towed the 
aircraft on to the weigh scales. The weights engineer had just 
taken readings from the weigh scales, two under the main wheels 
and one under the nose wheel, when Jan turned up with flying 
helmet still under his arm. ‘I'll tell you how much it weighs,” 
he said. ‘*Go on then,” I said. “ Thirty thousand four hundred 
pounds,” came the reply. 

I bent over the weights engineer’s board as he was adding up the 
figures; 30,400 Ib. it was—exactly. Jan walked away and we were 
left just a litthe dazed. The weights engineer turned to me and 
said ** If that isn’t designed to give the man a swelled head I don’t 
know what is.” But it never did, as nothing else ever would. Only 
those who have worked with him in the engineering sphere can 
really understand. 

And so he retires from active daily flying, but not, we hope, from 
engineering. 


Operation Delta 


UPERSONIC low-level flight trials with a Fairey F.D.2 
research aeroplane were made in Norway during June and 
July with the full co-operation of the Royal Norwegian Air 
Force. Supersonic flights of this nature are impracticable in the 
highly populated United Kingdom because of annoyance to 
inhabitants and the very comprehensive pattern of air lanes. 

The Norwegians made available a flying area 100 miles long 
and 50 miles wide in which the F.D.2 was able to carry out 
unrestricted flying down to 6,000 ft. The NATO base of Sola, 
near Stavanger, provided hangarage, offices, photographic 
equipment, maintenance facilities, radio and radar aids. The 
flying area was over a plateau 4,000 to 5,000 ft. high in the 
Hardanger Vida, about 40 miles inland from Stavanger. 

Object of the flight trials was to obtain basic data on the 
behaviour of an axial compressor such as that of the Rolls- 
Royce Avon 200 turbojet fitted to the F.D.2, the only suitable 
high-speed aeroplane available. 

Pressure-distribution in the engine intake was recorded at 
various heights in subsonic and supersonic flight up to the 
maximum speed of the aeroplane (about M=1.8) while other 
measurements were made of stresses in the first stage of com- 
pressor blades. Pressure-distribution was measured by a pitot- 
traverse rake, adjustable in flight. 
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These experiments are among the first in which intake co: 
ditions have been recorded in supersonic flight. Good correla 
tion has been found with a model of the F.D.2 intake tested b) 
Rolls-Royce at Hucknall. The intake had a bar supporting 
small pitot tubes which could be traversed across the intake by 
remote control from the pilot over the whole intake patter) 
required. Rolls-Royce strain-gauge equipment recorded stresses 
on a multi-channel tape recorder wired into the pilot's radio 
circuit. 

Other data was obtained during the trials on the variation of 
load on the main thrust-bearing of the engine with aircralt 
speed. The pilots taking part were Mr. Peter Twiss, O.B.E 
D.S.C., and Sqn. Ldr. J. O. Mathews. 


Ground Defence Radar 


Py operational demonstration of high-power “ L ’’-band 
early-warning military radar was given by Marconi’s 
Wireless Telegraph Co., Ltd., at Rivenhall airfield, nea: 
Chelmsford last week. Although the equipment displayed has 
been newly designed and is the. outcome of continuous £1 
million-per-annum research and development since 1945, it is 
fully engineered and is in quantity production for a number of 
air forces. The company stated that it has produced over 90° 
of the ground defence radar in service with the R.A.F. 

Addressing visitors to the display, which also included naval 
shipborne defence radar and a general electronic equipment 
exhibition, Mr. W. J. Quill, chief projects engineer, said that 
the main consideration for ground defence radar is the opera- 
tional frequency. To meet this requirement, and good 
versatility, the company is producing various types of equip- 
ment operating in the 3-cm. to 14-m. bands. For the early- 
warning réle the general performance of the long-range radars 
is 250 miles plus range at altitudes of up to 60,000 ft. 

To demonstrate the defence radar, which included Marconi’s 
long-range azimuth search radar type S.247 (minus the 
“$§"-band low-cover component); the high power height-finder 
radar type S.244; the SD.1000 fixed-coil display system, and 
the “ §*- and “ L ”-band transmitter/receivers, an early-warning 
and fighter control post was set up at Rivenhall. In addition to 
the radar displays, data-processing and handling methods were 
shown employing the Kelvin Hughes rapid-processing photo- 
graphic projector and an industrial television system. Targets 
for the controllers were Hunters, Javelins and Canberras. 

The early-warning post contained five main positions: super- 
visor, controller, information correlator, linear tracker and 
height tracker. The S.247 long-range element provides compre- 
hensive vertical cover by the use of two aerials mounted back-to- 
back on a common turning mount with provision for irr. One 
aerial, operating in the “S-band (10 cm.) provides the long- 
range low-angle cover, and the other, in the “ L ”-band (25 cm.) 
gives the high-angle, medium and close-range cover. The aerial 
rotation rate is 2, 4 or 6 r.p.m. and it is capable of operating 
in wind speeds of up to 90 knots. 

Designed to operate as the height-finding element of the 
long-range system, the S.244 is used in conjunction with the 
S.247 and the SD.1000 fixed-coil display. Using a 40-ft. nodding 
aerial system fed from a static transmitter, it has a wavelength 
of 10 cm., a nodding rate of 1.3 sec./modcycle, a data rate of 15 
heights per min., and a height accuracy of + 1,700 ft. The 
static transmitters suitable for the height finder include the 
Marconi-type SR.1000, a 3-megawatt magnetron unit. 


Darts Back in Service 


LL Rolls-Royce Dart R.Da.7 520 series turboprop engines 

are back in service following investigation of the crash of 
the Handley Page Dart Herald on August 30. It is reported 
that the crash was due to failure of an auxiliary drive shaft in 
one of the two Dart 527 engines. 

The shaft is said to have failed because of incorrect treatment 
during manufacture. It presumably then blocked the supply o! 
lubricating oil flowing through it. 

A small batch of shafts was involved and these have all been 
replaced with correctly treated shafts. Dart 520 series engines 
are fitted to the Vickers Viscount 806 and 810, the Handley 
Page Dart Herald, and Grumman Gulfstream. They are also 
to be used in the Armstrong Whitworth A.W.650 Argosy, and 
as an alternative engine for the Fokker/Fairchild F-27 
Friendship which will be known as the F-27A. The second Dart 
Herald is due to fly by the end of this month. 
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Cambrian’s Winter Suspension 


5 he position created at Lulsgate Airport, Bristol, by the 
withdrawal of all Cambrian Airways winter services, is, 
wriies a correspondent, so serious that an emergency meeting 
of Bristol Airport Committee was held. Cambrian’s decision 
takes effect from October 26 and leaves only one service a 
day—by Aer Lingus to Dublin. 

he Chairman of Bristol Airport Committee described the 
Cambrian Airways decision as “a colossal tragedy for the 
airport.” He was due to meet the Minister of Transport and 
Civil Aviation last Tuesday, October 7. He was to discuss then 
a urant to municipal airports of 75% of the capital costs. He 
will also approach Lord Douglas, Chairman of B.E.A., to see 
wiiat assistance is available from the Corporation. 

ulsgate Airport, which replaced the former municipal air- 
port at Whitchurch, has been in use since the spring of 1957. 
It cost the city £55,000 to buy, and about £200,000 has already 
been spent on terminal buildings and other facilities. 

Cambrian Airways announced on September 30 that tentative 
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plans have been made to resume services in the middle of 
March, 1959. Bristol has, apparently, been one of the black 
traffic spots in a depressing summer for. Cambrian. 


Long-range Electra 
S we briefly recorded in last week’s issue (p. 513) the 
Lockheed Electra is being given a greater fuel capacity 
to increase its useable range and to become a non-stop U.S. 
transcontinental aircraft. The first Electras to be modified in 
this way are the 10 on order by Northwest Airlines, who pro- 
pose, subject to C.A.B. route rights, to put them on a non-stop 
service between New York and San Francisco in July, 1959. 
The additional fuel capacity for the Electra will be about 
750 Imp. gallons in fillet tanks. According to Aviation Daily 
the maximum gross weight of the modified aircraft will also 
be increased from 113,000 Ib. to 116,000 Ib. and a coast-to-coast 
operation can be worth while with 72 first-class, or 86-90 coach- 
class passengers. 


Developments 


N recent months, Bristol Aero-Engines have completed 

development of a new family of Proteus aero-engines designed 
to take advantage of the many years of research and refinement 
which has gone into this turboprop. As a result, several new 
Proteus designations are now becoming current in relation to 
the Bristol Britannia; this note will serve to amplify the news 
of these variants carried in our issue of July 11. 

The entire range of engines of the Proteus 3 type is shown 
in the family tree printed here. Designations in the 600-series 
were applied to engines of the Proteus 2 rating, as used in 
single and coupled form in the Princess, Brabazon and Britannia 
prototypes. The Proteus 705 is the standard power plant in the 
15 Britannia 102s in service with B.O.A.C., and its two deriva- 
tives, the 706 and 716, incorporate ideas designed in the first 
place for the later Proteus 755. The 706 was a simple uprating, 
offered to B.O.A.C, but not adopted. It has now been super- 
seded by the Proteus 716 which has the first and second turbine 
stage and stator blades to the Proteus 755 standard; 10% 
re-staggered entry guide vanes and more cooling air to the com- 
pressor turbine disc. The anti-icing standard of this engine 
is: a single top duct, 2-7 air intake tunnel deflectors and the 
so-called “ B-skin” jets which lead compressor-bleed air into 
the air intake bend in order to accelerate the movement of the 
boundary layer. 

This Proteus 716 has a rating of 4,440 e.h.p., compared with 
the 3,900 e.h.p. of the Proteus 705. No decision has been 
reached as to its use by B.O.A.C., but the retrospective modifi- 
cation of Britannia 102s to have this standard of engine is still 
under consideration. It is worth recalling here, incidentally, 
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that the overhaul life vf the Proteus 705 itself increased from 
500 hr. to 1,600 hr. in 174 months of airline service—probably 
the fastest rate of increase ever achieved. 

For the bigger Britannia 300 and 310 series, Bristol developed 
the 4,160 e.h.p. Proteus 755, with its redesigned power turbine 
assembly. This engine has been fitted as standard in the air- 
craft supplied to Aeronaves, El Al, C.P.A.L. and in the first 
13 of B.O.A.C.’s 18 Britannia 312s. Two close relatives of this 
engine are the Proteus 756, which incorporates certain minor 
modifications to meet C.A.A. requirements and has been 
installed in the five Britannia 305s originally intended for North- 
east Airlines; and the Proteus 758, in which the take-off rating 
is increased to 4,335 e.h.p. by changing the fuel injectors and 
recalibrating the control unit. This latter variant is to be used 
by Aeronaves in their two Britannia 302s, which operate from 
high-altitude aerodromes in Mexico. 

Currently, the production engines are of the 760 series, 
incorporating aerodynamic improvements to the compressor 
which raise the air mass flow and pressure ratio. The entry 
guide vanes are re-staggered, and compressor rotor and stator 
blades “have been electro-polished, to give a 3% improvement 
in s.f.c. under cruising conditions compared with the Proteus 
750 series. The first of these, the Proteus 761, is rated at 
4,210 e.h.p. and in addition to being fitted to the final five 
Britannia 312s for B.O.A.C. from scratch, it is being installed 
as and when convenient in other 312s of the B.O.A.C. fleet. 
As the power rating is so close to that of the Proteus 755, 
these two marks can be mixed indiscriminately. The Proteus 
762, not at present used in the Britannia, has different fuel 
injectors and recalibrated control unit to give 4,350 e.h.p. for 
take-off. Cruise rating and fuel consumption are the same as 
for the Proteus 761. 

A simple adjustment of the governor setting makes it possible 
to increase the cruising power of both the 761 and 762, which 
then become known as the Proteus 765, rated at 4,445 e.h.p. 
for take-off. Cruising at 375 knots at 25,000 ft., the 765 
delivers 2,672 e.h.p. compared with the 755’s 2,495 e.h.p. 

Variants are the Proteus 766, which is the C.A.A. type, and 
the military Proteus 255 (for the R.A.F.’s 20 Britannia 253s) 
with provision for water injection and having the so-called 
“rabbit warren” or multi-duct intake system which was one 
of the answers produced by Bristol to the icing problems 
encountered in 1956 and 1957. 

One other Proteus variant, destined for use in the two 
Britannia 317s ordered by Hunting Clan, is the Proteus 757, 
which has water injection like the military 255, but the civil 
standard of icing precautions applicable to the Proteus 765. 

The family tree will be seen to include reference to future 
developments derived from the Proteus 765. These would 
include the Proteus 4, which would have better performance 
by some 30%, but the development of which at the moment 
depends upon a requirement being clearly seen. Neither the 
Bristol company nor the Government can at present afford to 
spend money on a development of this kind on a purely 
speculative basis. 
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Photograph copyright “ The Aeroplane” 


Two for 
Good Measure 


Instead of one, B.O.A.C. received 
two Comet 4s on the due date. 
On the rostrum at the Corpor- 
ation’s L.A.P. headquarters on 
September 30 are, left to right, 
Mr.A.F. Burke, managing director 
of de Havilland Aircraft; Sir 
Gerard d’Erlanger, chairman of 
B.O.A.C.; Mr. Basil Smallpeice, 
managing director of B.O.A.C.; 
Sir Geoffrey de Havilland; 
Mr. John Cunningham, chief test 
pilot of de Havilland Aircraft ; 
Mr. J. D. Pearson, deputy chair- 
man of the Rolls-Royce Aero- 
Engine Division; Sir George 
Cribbett, deputy chairman of 
B.O.A.C. ; and Mr. W. E. Nixon, 
chairman of de Havilland Aircraft. 


" ST ee ¥ 


P — 


is ee Saget a ae 7 Oe _ ona 
. %* _ é F 


ee ee (Fe - 
er ou ee 3 z eS ae ts 4, 
>a ea ca 3 ee: d oie F = iol P Bb a " <2 
Fe Veh iy Pets: 2. . aa ee ; 
eee cece a.” SS a £ sie ee 
Bit hue, Spel es . ; Res ip . eee 
a Sterner eit h a - 7 ; me =e a = 
\ ee eee a: -_ hi : hi ee oe eo 7 
att gene ey Pete ‘ se f eae ” eg ar a a 
Pigs, See Be en ot alas Dat: a oi ae mee ene a 
Pee th hoe on oer a art. et i an Ber 
eb ee Te cr a a “a ey © a 
ise “te en a ,. * + A case a he 
: i Sts E Be tay » : a ee ot: Bo he a nee of meer ¢: Bess 
ry MS se 7 7 Sa me i \ Pega re 4 eee 7 on > 7 
‘ nN ie : Wee SB iii ——— ee: She 3 _ oe Se oli : 
iis a By 5 gee AEROPLANE _ a : — emma iis ol ess. ir. bee 
i: aa 3 Byte. -F Ag le eee pe ae tel SP es. Say ae 
ie. ae; iad ‘< 10, 1958 a ae ae Re tg ee ioe ae or = g 
ut) Pay) AES ieee tee Js are ae pr a pe ge eM pet aa it Te 5S en ee. eee 
Be ott ‘s : ewe Let Re eee - oe j Be ‘gem OR 1c. a 
co ae : z a ae me ae ESTA Se et RS ee ( 
Sere 4 3° ae ae SOS dey ep 7 “ee 5 : 5 imei Cais ; agp Se 
ee ; Dt a eg oS Ta dae x, age Sa oe 
le es ie a aan Reis fee st. at ee a 
Me Ra ti oF ee pe : a oe ne syed 
Me es <a a — ne if os me ff L — ae a 
a = es i . ee = ria G ; os a or ge = — — cagesgciay 4 
oe ae a 4 , : ii aa . ,. ae camel ? fi 
ce » oe a tie aia, a. % or 
2 rely S 4 - a nn + i w 5 Pecans | 
bi. Pr m &, ee , es Sie “a 
Ae Ag ea bie 4 atin a j 
ae Os “ are 
ye oS - i 
ES > ee 3 : : 
Sb aed ite am o : : 
a, Sea j ; : 
4 er, i aa ‘ 
A  — 2 Pe * 
. : t : 
ae EY 
s bo die = ae t- rz . 
pro or aes I 
ieee bai eee 
See aut ee 
z a - ee , é st Coe Sa eee 
Pi: re 4 ans wi — 
ee ee e—C“C;sSSCSSCids 
a ee : A 
. 3 : 4 
a le ’ eg , 
- (a ae — /s 4 < as ie s 
abc ee 3 d ie t 
eee: ae yf 4 “ , 
ae) : ay Ff ~———e- Wi J a 
é, el Fee E e PT Te ee ; sd i + = Ser ‘i , tg ‘ : 
ae, Bee o a see tee hae pe e “ates e * LS y Rome i - i : t 
ees. tae Uo =k ee (ila ae ea) 3 YS ee if > ae ee 
Ne y ae =i oo 4 - F 
ve : Bet - ae | ee 3 ek alll = as: : 
* ee b ‘ s ent % Peg, ee a ei . sy pee ; 
, Bp is : ana om ea bo r i og ' , 
: ee: ‘he | a ah. ge pe we i _ ee wet $ 
Fe Pk om 4 ’ * eae Et she. aM oc 6 cama 
|. | “4 \ oie oe ae 
a oe ‘ af x ~ 2 FRR PSs heer 3 Be : " r 
4 i ~~ aa wae |! ees : , 
Sones ‘ Yi \ Par ia ¥ a: ae 
"4 . py ne Ny rs 7 4 & * Matias ‘ Oi ee | 
i, ws Seed i* : ae oo ’ 
eee Ly? 2 te —_— 
7 ; . a : _ & : % - 
—_— ~ A. 4 er 
a 1 a 4‘ s&! : a eS # ee : 
A ee . ~ Sgn oe * 
be = Ea f > < 5 7 ce @ & ee a j 
, seetpaes 3 oa ie o & ee 7 “ j f 
4 (Pane et ae 5 ‘] ae Se tie. ace 
ae . i are as iy sia eae $ j # » : re 4 —_ « ~ 
fe foee ae ee 7 * , ee pe ‘ 4 J pe ; : ae eos Om * ‘ 
vai iy ; . * . } i hy , | 
ha nt rane - ’ Mee 5 : 4 
os a e 2 es a : : 
te = } ¢ ze 
: ‘ sa oe Be a ws ee aa eS 
» i y te t 
i ie Bs ; . > ne EE ce ‘ oe eee 
Di el a ae. ee So ee | ——— 
a seg a a . . ¥ i 
a Cae ; es en eres 
a poe ie “a — r ae 
a Pad Ges : eg ail cate 
x a ™ ‘er \ , -: J a a Sa $ 
ca - ie; = a % ae ¥ es ak : a i E a: 
F: hi oo ae aioe, Pa ay . ie . S : 
= eH - 4 Pe i Bes Pe ee ce ‘a Ma ii . ¢ . 
> ae | sae: ee cw five : ox: ee oe be 3 — ‘ns’ ea ~ : ® : 
es %: = 3 2 ee ee i as Rie Ae ‘ ae ¥ . + \ ae Si ee oa ee ee oa an ; 
ae i 3 ; a | ary: Sets a SS ae? ee 4 : a ee eS le” eS ae : 
ye ae # aon é bes e sis ‘ oe - Re IR % a: ie 8 
A ee ¥ Re er te 4, > ee 2] ~~ ees | te oh. aoe. : 
i a % _ a we 
aoe. a. em a Scans cnat Ss cas el = ~* - AP 
ko eee po ee gf — TT ee ee . 
os e ae phe ees es if : : : 5 * sees a ae ee oie = a | ae 
a s  aegal iy a : i Sie Bice * ee ti SE %e aoe hat Shee.) em CRS AST toes aa ll li, x . a 
< 2. pa ets 3) ~ : Tied . haa A es - ™ aa 
ee. emt a be .- — re J “= tbh. , — 
7 " ees ~~ a : . ; 
re ee yet | rl | ee —— ee 
Mis B- 0 -A-{ a 
A ii ——s agate a wean ar RS ETT - _ 
Bas ? ee oa : - ———O Se prt aie Be al a oe 
: ‘ ; nC. ae na - eee ate SRT 4 y i ; , 
7: Sem a pee in —— _ £ EA = 
. 5 ———— > } Bi ro 
Be bee ss . — ho, Oe veatt a al . BH 
i : : Le ~ ¢ ta | rh ; 
Soe ere , + 4% = ES + pws or & S ria _- i > 
Rte. ae : = Pie TR keys AR Tee oe / 
ey it ee ae ik ee es : te Pa gs od bn OSs +a, > 54 2 
Mo i ain & sy . Ree sa ee Exe pw 
Pt ee i ’ 4 lal ae Tai eee ets a Lit be Y nthe OO BOS ea "sp gi Bee ee ee 
ee i OOS —— a "4a ee OM a: aes eae : ee 
pee a) ua ane a a. mx -sS (4 =r ’ a a 5 Pen. 58 “~ a ge ee fF, aS ‘ti pes 
% a — ~ 2 . oy es 3 ae : fe - a df ed eS <\ 
“Sg a} en ae ie: hon ae 8 AS % a wwe Bree. ~ ge? a ae = : 
Mn a ae 2a ae ee oe “ae 4 go <\ “¥en + ~~ re. = 
a : *N Mi ee a PS :. 2 @ J a = 9e° : 
i aia : “ : ag ee Sl 3 ‘ton. ; x ag Bic ~ 
ieee : 5 ec Le See ia J . ae al ge ale . » a = 
2 ce ‘ ‘ - See - Oh : we . ‘ ee ie eae “a z : 
: 2: aii” : . ie ae ss ; ae 
% ee. h re a eS “ me - c 3 ag i / es 
ee > J 4 wo : ee ¢ : Ro ae — < 
PA a ———e UU A . an 
* aii 4) Se a eee ¥ 


wae 


OCTOBER 10, 1958 THE AEROPLANE 


Wings Over 
the 49th State 


The Story of Alaska’s airlines 


By Peter R. EASTON 


i, was 38 years ago that Alaskans saw their first aeroplanes. 

They were four old World War I D.H.4s of the U.S. Army 
Air Corps, which arrived at Fairbanks in the summer of 1920 
during a pioneering flight from New York to Alaska. At first 
some of the local residents sniggered at these flimsy-looking 
string-and-wire old biplanes, but not for long. In a country 
which lacks almost totally the more conventional forms of 
transportation, the use of air transport was soon recognized by 
all. There is only one railway line of any length or importance 
in Alaska; that is from Fairbanks to Anchorage. Roads are 
nearly as few and often of very poor quality, yet everyone knew 
that the territory of Alaska was rich in minerals and in many 
other resources. It needed only a means of transportation to 
open it up. The aeroplane soon provided that means. 

All the early operations took the form of bush flying, or 
charter work, with small single-engined aircraft, usually without 
radio or any other navigation aids, landing at fairly deserted 
airstrips, or river banks. Before the aeroplane came to Alaska 
people made do with dog-teams in the icy Arctic north of the 
territory, or with steam paddle-wheel boats which hauled passen- 
gers and freight on the Yukon and other rivers in the latter 
part of the nineteenth century and right up to 1930. Now none 
of them is to be seen. The aeroplanes have put them out of 
business, 

It was the bush pilot who was the pioneer airman of Alaska 
and it is these same men who today control the country’s airlines 
but that is not to say that bush-flying is now out-moded. To the 
average Alaskan, white or Eskimo, taking a bush-flight to the 
nearest settlement, to a new building project or to go fishing, is 
like taking the bus, taxi or train in other parts of the World. 
Even today, when multi-engined airliners and other modern 
contraptions have penetrated to many parts of Alaska, it is the 
bush service that still provides the backbone of many of 
Alaska’s modern airlines. 

Alaska is well known as a region of high mountains, vast 
stretches of tundra, long distances and sparse populations. This 
seems to be ideally suited to civil aviation, and it is no wonder 
that Alaska is today the most air-minded part of America. 
Official surveys have learnt that the new State’s 130.000 residents 
fly 35 times as much as people in the rest of the continental 
United States. The municipal’ airport at Anchorage has for 
years been rated among the top 10 of all America’s airports in 
the number of landings and take-offs, sharing attention with 


“MISS ALASKA.” — 
This stewardess of 
Northern Consol- 
idated Airlines was 
chosen as this year’s 
«Miss Alaska.”’ 


SKI-WHEEL OPERATION.—A Cessna 180 of Wien Alaska 

Airlines at McCall Glacier, in the Brooks Range, 400 miles 

north of Fairbanks and 8,000 ft. high. It was delivering supplies 
to the IGY camp on the Arctic Slope. 


such busy airports as those of New York, Chicago, or San 
Francisco. These impressive figures are in no small part due to 
the flying activities of the bush-pilot. 

Now to a summary of the major Alaskan operators. 


Alaska Airlines 


The biggest of all the airlines of the 49th State is Alaska 
Airlines, which had its origin in the early 1930s, when a com- 
pany called McGee Airways pioneered a bush service between 
Anchorage and Bristol Bay. In 1934 the Star Air Service bought 
out McGee Airways and by the early 1940s 15 aircraft were in 
service in this part of Alaska. In 1942 three more small airlines 
were absorbed and the name of the company was changed to 
Alaska Star Airlines. Like all the other Alaskan airlines, the 
War period was one of tremendous activity and outward expan- 
sion. During this period the company’s name was abbreviated 
to Alaska Airlines and much new equipment was added to the 
fleet. Alaska Airlines pioneered the transportation of fresh 
meat and milk to Alaska. At first many merchants were scep- 
tical about the practicability of flying such basic commodities, 
but today hardly anyone in Alaska can imagine how they got 
along before without air-lifted fresh meat. In 1947 Alaska 
Airlines acquired its first four-engined aircraft, a DC-4. 

Today Alaska Airlines covers a network of about 6,000 miles 
of scheduled services, including a link with the continental 
United States. On this service between Seattle and Portland, 
and Fairbanks, the company operates brand-new DC-6s, which 
were put into service last year. The same aircraft are in service 
between Fairbanks and Anchorage, and DC-4s serve between 
Anchorage and Nome. Bush services provide links from these 
main centres to many other vicinities, which would otherwise be 
cut off. Among the aircraft used for such services are Cessna 
180 floatplanes, usually equipped with skis during the winter 
months. 

As with most other airlines, Alaska Airlines attaches primary 
importance to the transportation of passengers. However, the 
carriage of mail, freight and the execution of special charter 
flights are proportionally much more important for Alaska 
Airlines than would usually be the case. In fact, the revenues 
from mail, freight and charters just about equal those received 
from passenger traffic, which is a most unusual proportion of 
revenue compared to other airlines. Alaska Airlines has been 
particularly active in the charter market and its aircraft have 
been seen in every part of the World; from Shanghai in China 
to Johannesburg and Madrid. Alaska Airlines aircraft took 
part in the Berlin air-lift and also in the trans-Pacific air-lift 
during the Korean War. 

As for the future, the president of Alaska Airlines, Charles 
Willis, who at one time served as special assistant on aviation to 
President Eisenhower, has realized that the granting of state- 
hood to Alaska will mean a sharp interest in tourist traffic. 
Recent oil discoveries and geophysical work will one day make 
Alaska into one of the most important oil bases of the World. 
This is bound to stimulate business traffic and this aspect has 
not been overlooked by Alaska Airlines. The airline has also 
looked west, across the narrow Bering Strait, which separates it 
from Soviet Russia, noting that the Soviet travel agency, 
Intourist, has announced that foreign tourists may visit Siberia. 
Willis has applied to the C.A.B. for authority to operate air 
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THE AEROPLANE 


services from Anchorage, Fairbanks and Seattle to Irkutsk, the 
capital of Siberia. Other plans include the purchase at some 
future date of jet-powered airliners and of helicopter services to 
operate in certain commuter areas. 
Wien Alaska Airlines 

Wien Alaska claims to be the oldest of Alaska’s airlines, 
operating today mainly in the northern half of the State. Its 
origin dates back to 1924, when Noel Wien, one of the four 
brothers, started flying in the Territory. He was the first, in 
1925, to cross the Arctic Circle, when he flew two mining 
operators from Fairbanks to Wiseland, 80 miles north of the 
line. Noel lured his brothers, one by one, to come north, and it 
became inevitable, sooner or later, that a company was formed. 
It was known first as Northern Air Transport, then became 
Wien Alaska during the Second World War, when it received a 
tremendous stimulus to its operations. 


Travelling today on a Wien Alaska airliner is really very much ; 


like travelling by any other airline, except for informality and 
friendliness (typical of the frontier) which are in a large part the 
secret of Wien’s popularity with tourists. During the coldest 
seasons the stewardess wears a parka made of sealskin, and the 
seat upholstering is of the same material. As the aeroplane 
comes to a halt on some small intermediary stop you are more 
likely than not to give a hand to the pilot with some cargo 
which was loaded up forward in the cabin. As soon as you 
have helped to unload the cargo, or possibly some mail, and the 
captain has had a brief chat about the weather and local news 
with some of the inhabitants, you are off again. There is no 
other formality or hold-up. 

In the far northwest of Alaska are two towns called Nome and 
Kotzebue. For a long time nobody thought of flying tourists 
to such outlying and distant places, but Wien Alaska Airlines, 
realizing the attractions of the network, decjded to advertise and 
sell tourist flights to these places. To help, they bought the only 
available permanent building in Kotzebue and made it into a 
summer hotel. These flights were immediately a success, aided 
by the attraction of the native dances put on by local Eskimos, 
and of local handicrafts made of ivory. Today three of the 
brothers are still running the airline; Ralph Wien was killed in 
an untimely crash in 1929. 


Northern Consolidated Airlines 

Northern Consolidated, or N.C.A. as it is more often known, 
originated with the flying exploits of Harold Gillam in the late 
1920s and early 1930s, using single-engined machines. Flying 
in the worst possible weather conditions he opened up much of 
Western Alaska. After the War, Gillam’s company and five 
other small carriers were amalgamated to form Northern Con- 
solidated. The man whose foresight lay behind the merger— 
Ray Paterson—was himself a former bush pilot. He became 
executive head, and today he is still the company’s president 
and general manager. The present fleet totals 16 aircraft, which 
includes four DC-3s and 10 twin-engined Cessna Bushmasters. 
Western Alaska is still the hunting ground of N.C.A. The 
DC-3s serve Fairbanks, Anchorage and one or two other 
important cities, and the smaller Cessnas wait at these airports 
to provide local links to other communities. 

Northern Consolidated Airlines will be the first air carrier in 
Alaska to introduce the jet age, when they will put the new 
Fairchild F-27 turboprop on their routes this autumn. This 
new twin-engined high-wing aeroplane, designed by Holland’s 
famous Fokker factory, is pressurized, and is powered by two 
Rolls-Royce Darts. N.C.A. is proud of the fact that passenger 
fares from Anchorage to, for example, Bethel, are half of what 
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they were in 1951, with the same thing applying to freight ra‘es, 
This, they say, is characteristic of the entire territory. 


Pacific Northern Airlines 


This company operates Constellations between Seattle «nd 
Anchorage, calling en route on such important Alaskan cities as 
Ketchigan and Juneau from Anchorage. Connecting DC-3s 
service the south-western part of the Alaskan peninsula. Because 
cities like Ketchigan and Juneau are relatively near to the rest 
of the U.S. Pacific Northern concentrates on flying many of 
the tourists who visit these parts. 


Other Alaskan Airlines 

In addition to the four major Alaskan airlines described there 
are four other companies which operate in Alaska. Three of 
these—Alaska Coastal Airlines, Cordova Airlines and Ellis 
Airlines—ply mainly in and out of the numerous islands which 
stretch along the south-eastern part of the 49th State. Alaska 
Coastal Airlines operates small- and medium-sized amphibian 
aircraft and links cities like Juneau, Ketchigan and Sitka with 
some of these islands. Cordova Airlines also operates either 
amphibian or floatplanes and uses Cordova Island as the centre 
of operations. Cordova also serves a number of mining areas in 
nearby Canada. Ellis Airlines flies Grumman amphibians in 
the same area. 

The fourth airline, Reeve Aleutian Airways, flies Douglas 
DC-4s and DC-3s, which link Anchorage with the main points 
in the Aleutian Islands. Their principal service ends at Attu, 
which, it may be remembered, was occupied by the Japanese 
during the War. 


Pan American’s Alaska Division 

Although this report concerns mainly Alaska’s own airlines, 
no story of the part air transportation has played in the new 
State would be complete without mentioning Pan American’s 26 
years in Alaska. Pan American’s interest in Alaskan operations 
started when it took over the personnel, equipment and opera- 
tions of two Alaskan airlines, which in 1932 had been in some 
finaiicial difficulties. Pan American set up a wholly owned 
subsidiary known as Pacific-Alaska Airways; the highlight of 
their operations came in 1935, when the company inaugurated 
regular services between Juneau and Fairbanks with Lockheed 
Electras, 10-passenger twin-engined monoplanes, which were 
considered one of the more advanced aircraft of their day. 

_The next step was the linking of Alaska with the U.S. The 
difficulty was that no existing landplane of that period had the 
necessary range to cover the distance from Alaska to the U.S. 
non-stop. On the other hand, the intermediate airports were 
large enough only for the smallest of aircraft. It was decided, 
therefore, to use large flying-boats to open the twice-weekly 
flights linking Seattle with Juneau and Ketchigan. These ser- 
vices Started in 1940 with four-engined Sikorsky S.42s. 
Today Pan American links Seattle with cities such as Ketchigan, 
Juneau, Fairbanks and Nome with Boeing 377 Stratocruisers, 
which operate as part of a Pacific-Alaskan Division, just as 
Pan American operates Atlantic and Latin-American Divisions. 


Northwest Orient Airlines 

Although, again, Northwest is not an Alaskan airline in 
itself, the company’s operations find a place in this chronicle 
because of the important part Anchorage plays in their network. 
Northwest operates not only from Seattle but also from Minne- 
apolis-St. Paul and Edmonton, Canada. What is more, one of 
these services continues right across the Pacific to Tokyo, thus 
providing Alaska’s only link at present with the Far East. 


ANCHORAGE. —Lock- 
heed L.749 Consteila- 
tions are operated by 
Pacific Northern Air- 
lines. One of them is 
seen here at Anchor=ge 
International Airport. 
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The Latest from Boeing 


\¢ HEN an engineer from the Boeing Airplane Co. comes to 
England to give a talk on their turbojet transport family 
it is always worth attending. Boeing engineering executives 
have the happy knack of talking informatively and informally 
however large the audience. And it was a full house which 
heard Mr. Maynard L. Pennell talk .on “The 707” to the 
London Airport branch of the Royal Aeronautical Society on 
September 30. 

Mr. Pennell, who is chief engineer of the Transport Division 
at Boeing, had travelled from Seattle to give his talk and 
returned to the U.S.A. afterwards. However, he was not so 
concerned with his subject that he could not pay a friendly 
tribute to de Havilland for that very day delivering to B.O.A.C. 
the second Comet 4, an aeroplane which he had long admired. 

First of a series of slides showed the Boeing jet transport 
family tree, starting with the Model 367-80 prototype which 
first flew on July 15, 1954. This type number, it was explained, 
was used simply to confuse the opposition at the project stage— 
it had been confusing Boeing ever since! Next of the family 
to fly was the KC-135 military tanker for the U.S.A.F. 

The Model 707-120 transcontinental airliner was the first 
commercial type and had a military version in the VC-137 for 
V.LP. transport. These are powered respectively by the 
Pratt & Whitney JT-3 and its military forebear the J57. Two 
intercontinental types are the Model 707-320 with Pratt & 
Whitney JT-4 (civil J75) engines and the 707-420 with Rolls- 
Royce Conway R.Co.10 by-pass turbojets. 

A special requirement by United Airlines for intermediate- 
range domestic operation is met by the 707-720. A later 
version of this will be the 707-720B, powered by Pratt & 
Whitney JT-3D-1 turbofan engines, a by-pass derivative of the 
JT-3 (J57) turbojet. At present only wishful thinking by 
Boeing, is an aircraft for the Military Air Transport Service. 

So far, about 140 KC-135s have been delivered to the 
U.S.A.F. More than 400 are on order and the production rate 
is 15 per month. The high regard felt for these aeroplanes 
is typified by the U.S.A.F. dubbing the production line 
“Cadillac Row.” 

Mr. Pennell touched briefly on the one serious accident which 
has so far befallen the KC-135 (that in which all 15 on board 
were killed at Westover A.F.B. on June 27). This, he said, 
was a preventable accident. It was, perhaps, sufficient to note 
that it happened on an attempted take-off at night in bad 
visibility with a different flap setting and a higher weight than 
the pilot had ever before flown with. The weight was in fact 
about 20% higher than that allowed for commercial operation. 

Boeing felt that it was best to adapt a good basic type of 
aeroplane rather than to produce a completely fresh design 
for each different need. The progress achieved so far with 
production of the different models was that on September 23 
the first 707-120 received its C.A.A. certificate, two months 
ahead of schedule. The first 707-320 was on the final assembly 
line and was beginning to “ really look like an airplane.” Parts 
for the 707-420 were appearing on the final assembly line and 
the podded Conway engines were due during October. It would 
be rolled out in February and fly about two months later. 

Some delay in the flight development programme had been 
due to problems at take-off. It had proved possible to take-off 
too soon at too high an angle of attack. Experience with the 
367-80 showed that the use of a small section of leading-edge 
flap would increase the safety margin at take-off when at high 
angles, and this was demonstrated to the C.A.A. It was 
important at the right speed to convert the energy used for 
acceleration down the runway into a climb away. 

Seveial short films were then shown. These illustrated the 
point well, showing how an attempted take-off at too low a 
speed resulted in a steep nose-up attitude without the aeroplane 
leaving the ground for a long time. The effect of outboard 
engine failure was clearly demonstrated and proved by use 
of smoke in the exhaust. The aeroplane slewed slightly as 
the port outer engine cut at the critical point of take-off, but 
vas soon righted as it climbed away. 

The problems of smoke and noise were serious. Smoke 
might be dealt with by changes in the type of fuel or by inter- 
illy modifying the engines, though the latter was unlikely 
) be done. As an example of the vast amount of work 
joeing have done on developing noise-reducer nozzles, one 
ide showed a dozen different nozzles selected from 200 tested. 
Another particularly interesting slide showed the shape of 
pod containing a Pratt & Whitney JT-3D-1 front-fan engine. 
his generally resembled the ordinary pod except for a “ cuff ” 
1 the region of the fan, near the front of the engine. 
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In considering future requirements, Mr. Pennell felt that 
there was a considerable market for a smaller jet transport. A 
Boeing design of this type would stay faithful to the podded- 
engine layout because this was “ the kind of knitting we know 
best.” One day there would be a supersonic transport, but the 
economic soundness of such an aircraft would not be decided 
until an aeroplane of this type was really on the go. 

Asked for further details of the small leading-edge flap, first 
seen at London Airport on September 8 (THE AEROPLANE, 
September 12), Mr. Pennell described it as a simple means of 
dividing the airflow over the wing. In this region, just inboard 


FLOW DIVIDER.— ~~ ed 
Small leading-edge flaps , 74 
come into operation /s “es 
automatically on the j 
Boeing 707 when the 
trailing-edge flaps are 
lowered to 9°. They are 
located in a region— 
just inboard of the out- 
board engines— where 
the airflow tends to 
separate at high angles 
of attack. This ensures 
that most of the flow is 
forced up over the wing 
to increase the lift by 
reducing separation. 


of the outboard engines, the flow tended to separate at high 
angles of attack and spread from this area. It was important 
to have no pitch-up or nose-over tendency as the stall developed. 
The nose flap divided the airflow positively between upper and 
lower surfaces at this awkward point, insuring that most of the 
flow went over the wing. 

Model tests had indicated that the flap should be extended 
from the leading edge and normal to the under surface. The 
test pilots had not liked the look of this and so it was bent back 
somewhat. This proved to work quite well, but when the flap 
was set in the original position it worked even better. These 
tests were made with a fixed flap, but the production standard 
was for a retractable flap automatically operated when the 
trailing-edge flaps were lowered to 9°. 

The effect had been demonstrated by a manually controllable 
flap which, when extended suddenly, changed the take-off run 
into a rate of climb of 700-800 ft./min. ; 

A de Havilland questioner referred to experience with the 
Comet which had indicated that take-off weight had an effect 
on the stalling angle of attack. Mr. Pennell said he was 
unaware of any such problem. Boeing were much less con- 
cerned with the full stall than the speed at which zero rate of 
climb was reached. This was a safety consideration and no 
attempt should ever be made to fly at a lower speed. 


Effects of Aerofoil Shape 


Aerofoils with both positive and negative camber had been 
tested. The negative camber type was good for speed, but for 
flying “fast and far” the positive camber type was superior, 
even in the region of the wing roots. The 707-720 had a higher 
speed which was achieved by extending the wing leading edge 
near the root to reduce the thickness/chord ratio. The result 
of adding this false leading edge gave a horrible aerofoil to 
look at, but it increased the limiting Mach number to 0.9 
because of the locally increased sweepback : 

The critical Mach number could be increased by using fuse- 
lage area-variation or the Whitcomb or Kiichemann trailing- 
edge bodies. However, area-variation increased the drag below 
the critical Mach number and the “Whitcomb bumps 
increased the Mach number by 0.005 to 0.015, at the expense 
of the basic total drag. Additional testing was needed here and 
it was expected that there was something to be gained. 

The drag penalty of using noise-reducers was about 3%, 
reducible in time to about 1% or less. The use of thrust- 
reversal in flight was not as drastic as had been thought, but 
it was not yet a recommended technique. Reliability was 
certainly needed. The air brakes had to be used with caution, 
particularly on the approach because they gave a rate of descent 
of 12,000 ft./min. Reverse thrust gave a rate of descent two to 
three times that of the air brakes and if used on landing the 
result could not even be termed a controlled crash! ; 

Mr. Pennell answered a number of other questions on noise, 
de-icing, and the use of tail bumpers. This first session of the 
winter lecture season at Londor Airport could not have got off 
to a better start.—D.G. 
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Rocketry 


at the 


Needles 


Photographs copyright “The Aeroplane” 


ST peticanag recently been shown a Black Knight re-entry test 
vehicle and told something about its technical features 
(THe AEROPLANE for September 19) a chance last week to see 
the equipment needed for its static firing and pre-launch 
functional testing was more than welcome. Readers will recall 
that Black Knight is being built under Ministry of Supply 
contract by Saunders-Roe at Cowes, on the Isle of Wight. 
Power for the vehicle is provided by an Armstrong Siddeley 
four-nozzle rocket engine. (This, incidentaliy, is an HTP/ 
kerosene unit and does not use liquid oxygen as we surmised 
in our previous note on Black Knight.) The missile is for 
re-entry tests and other research related to de Havilland’s 
LRBM Blue Streak; the first Black Knight was fired, to 300 
miles, at Woomera on September 7. 

A second Black Knight is to be sent to Woomera shortly 
and as time goes on the two-dozen missiles that are being built 
to this programme will be dispatched in a fairly steady stream. 
Before any of these are sent off to Australia, however, a 
complete functional check—including the static firing and 
operation of its motor in situ—is necessary. This is done at a 
special site almost at the extreme western tip of the Isle of 
Wight at High Down, near the Needles. 

It was to this site that our visit was made last week and it 
proved particularly interesting, for we learned that the installa- 
tions set up by Saunders-Roe at High Down are, in fact, the 
prototype of those built at Woomera for the actual firings. 
The test gantries are to all intents and purposes identical with 
the proper launching stands and the only real difference lies 
in the fact that on those on the Isle of Wight the missile release 
mechanism is locked firmly closed. Another difference at High 
Down is that the gantries are fixed whereas at Woomera they 
are on wheels so that they can be removed before a launching. 

Primarily the launching stand comprises a sturdy tubular 
girder structure providing a support for the base of the missile 
and a mounting for four side steadying stays to keep it upright. 
The main weight/thrust load is taken on a ball fitting at the 
base of the missile centrally located between the four rochet 


nozzles. This ball, which appears to be only about 24 in. 
in diameter, is firmly held in the stand by a claw coupling 
released for launching. On the High Down rig, once the missile 
is in place the ball-retaining claw through which all the thrust 
is taken is kept closed by a mechanical jack. No precise figure 
for the total thrust of Black Knight’s rocket engines was given 
but something less than 20,000 Ib. would be our guess. 

There are two of these stands at High Down, built on the 
slope at the top of the cliffs in such a way that the rocket 
efflux can be deflected seawards through 90°. This is done 
with large-diameter steel ducting cooled by a water spray system. 

Although some of the tests accomplished at High Down are 
“hot tests” with the roeket engines firing, by far the greater 
number are “cold tests” on the missile’s electronic and other 
equipment. All live tests on the missile itself are done by 
remote control just as they would be on the range proper 
and all hot tests are additionally controlled automatically with 
a pre-light “talk down” and post-shut-off safety period. The 
site safety officer is responsible for initiating a sequence of 
events once it has been selected by the various controllers. 

There is, in fact, an equipment room in which the required 
test sequence is set up on a pre-selection console. This can 
provide 40 separate events and the chosen programme is fed 
automatically to the missile in the gantry as soon as the safety 
officer presses the button. The responses to the input signals 
are transmitted from the missile back to an instrumentation 
room where they are recorded on equipment capable of dealing 
with 200 separate channels. 

High Down is particularly suitable for all this work as the 
land contours are such that the noise of firings is directed out 
to sea. In point of fact, the site was officially approved on 
April 16, 1956, and a year later-—to the day—the first firing 
was successfully accomplished. High Down includes part of a 
fort erected there in 1895 and many of these old buildings have 
been incorporated in the Saunders-Roe establishment. The 
equipment centre and the instrumentation room, for example, 
are housed underground in what used to be the fort’s magazines. 

As the accompanying photograph 
shows, the company has gone to a great 
deal of trouble to set up a neat and com- 
pact test establishment that in no way 
“makes the place look untidy.” War 
Office property since 1860, this particular 
tract of land has been closed to the public 
for nearly 100 years; but the new occu- 
pants, despite their pre-occupation with 
near-astronautical matters, have arranged 
that certain parts of the cliff hitherto 
closed could now be made free to the 
public. And so, it seems, the taxpayers 
who have supplied the £5 million spent so 
far on Black Knight have got a bonus 'n 
the form of access to some splendid 
scenery that has been denied them for 4 
century.—F.T.M. 


Left, on arrival from Cowes, a Black 
Knight undergoes initial electrical check 
in the preparation room at High Down 
before being installed in one of the test 
gantries seen at the top of the page. 
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Right, Mr. M. J. Brennan, 
Saunders-Roe chief designer 
(left) with Mr. P. H. Leyton, 
the chief rocket development 
engineer. Below, Black 
Knight’s four gimballed rocket 
nozzles between which are 
four pump exhaust outlets ; 
in the centre is the ball on 
which the missile is mounted. 
Below right, the break-out 
plug connection for the 
control circuits. 


Left, the start-up system’s oxidant pipe connection—here 

being attached—is solenoid-ejected before firing. Above, the 

rocket end of Black Knight; the fin “pods” are for special 

flight-test equipment. Below, these skin plugs are for ground 
test power supplies and monitoring circuits. 
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Assemblingh 


INAL assembly of the major airframe components of the 
first Armstrong Whitworth A.W.650 Argosy at Bitteswel! 
will have been completed before the date of this issue and its 
equipment will be about 60% complete. The first flight date 
‘is likely to be made before the end of the year, following 
ground resonance tests; roll-out will be about a month before 
the first flight. 

Fabrication of the airframe is done mainly at the Baginton 
factory of Armstrong Whitworth. The only parts not pro- 
duced here are the wings, which are made at Woodford b\ 
A. V. Roe and Co., Ltd., and the ailerons made by G. Corner 
and Co., at Hyde, Cheshire. 


~y 


‘ 
my ns An initial batch of 10 A.W.650s is being built (Tu 
= ae ee PT AEROPLANE, May 30) with two complete airframes for testing. 
rt ari, awe a Rid. - All are being made on production jigs and will be fully 


equipped right from the start with all systems and services. 
The first Argosy, G-AOZZ, will not at first be fitted with full 
interior trim because of the temporary fitment of water-ballast 
tanks and automatic flight-observer equipment. 

Five fuselages have been completed so far. The first was 
sent to Bitteswell in July for mating with the first wing centre- 
section. Soon afterwards the tail booms, tailplane, fins, Dowty 
undercarriage and inboard Rolls-Royce Dart engines were 
added. Near the end of September the outer wing panels 
and outboard engines were added, and the wing centre-section 
for the second aircraft had arrived. 

The second fuselage was taken to Whitley to be placed 
in one of the two Braithwaite water tanks (THE AEROPLANE, 
August 1) which was effected on September 20. This specimen 
is being tested with pressurized front and rear freight doors 
fitted. It is structurally complete with all control circuits 
fitted. More than 3,000 strain-gauges are attached for investiga- 
tions of stress-levels. Tests in a water tank have already 
been made on a 10-ft. length of typical fuselage structure. 
This will shortly be used to check crack-propagation, the 


eae SE 


In the two pictures above some idea of the size of the 
Armstrong Whitworth A.W.650 Argosy is given by the 


men working on the first aircraft at Bitteswell. The nose cracks being started by saw-cuts. 
| door can be seen to the right of the fuselage. The third and fourth fuselages are nearly complete with 
a the fifth and sixth coming along closely behind. The fifth 
s Below, the Argosy awaits attachment of the outer wing fuselage incorporates the section exhibited on the Hawker 
# panels—one of which is seen on the left—and the outboard Siddeley stand at Farnborough; it was back in the assembly 
- Rolls-Royce Dart R.Da.7/2 Mk. 526 turboprop engines. jig the day after returning from the S.B.A.C. Show. 
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Photographs copyright ‘‘ The Aeroplane” 


Rig tests have been under way for some time. These include 
a “ breadboard” circuit hydraulics rig for flaps and under- 
carriage, which is on a six-months’ programme of continuous 
operation. Fuel-flow tests with a dummy wing were started 
some time ago, this rig being adjusted for various angles of 
atiack. Another “ breadboard” circuit is of electrical de-icing 
and anti-icing equipment (the wing leading edges are thermally 
anti-iced). This test-rig is for half the full aircraft circuit plus 
the complete windscreen. A new type of Rotax alternator is 
involved in the electrical system. 

Armstrong Whitworths are prepared for large-scale produc- 
tion and jigs for each sub-assembly are duplicated. Production 
personnel are working on production jigs and piece-work pay, 
the exception being final assembly of the first aircraft where a 
certain number of unknowns are naturally involved. 

Each unit of the airframe has a target date set for its move- 
ment to the next stage. Labour and foreman training is a feature 
of the production planning so that sudden placement of a large 
order would be no embarrassment. 

The whole emphasis of the Argosy programme is on capacity 
for large-scale production. The fabrication cycle of the first 
aeroplane is 27 months. In full production this will come down 
to 12 months. About 30% of productive man-hours are on 
making detail parts and 70% on assembly equipment fitting 
and testing. 

Right from the beginning of the Argosy programme, it has 
been the aim to offer aeroplanes from «n existing production 
line backed by a complete spares service. The spares organiza- 
tion will be operative from the first aeroplane onward. The 
first 10 aircraft should fly before the end of next year, A.R.B. 
and C.A.A. approval being sought by mid-1960. First sales 
can be made now with deliveries beginning in 1960. 

At present the company has received three letters-of-intent 
from overseas and there are excellent prospects from nearer 
home. There are good sales potentials abroad for the military 
A.W.660 (now with “crocodile” rather than “ beaver” tail, 
for less drag), apart from more immediate probabilities. 

The unpressurized A.W.670 Airbus for short haul has aroused 
considerable interest around the World, in particular with Jersey 
Airlines. A certain amount of. new jigging will be needed for the 
fatter fuselage of the Airbus, or the Airferry version, but this 
is a relatively simple addition to the existing arrangements.—b.c. 


Below, the Argosy flight deck is well 

above the freight hold, giving the 

front fuselage a ‘cottage - loaf” 
contour. 


> Vial 


Above, a close-up of final assembly shows the inboard Dart 

engine in position and the port outer wing panel complete 

with engine mounting. Below, flush riveting of the tail 

booms is contrasted with round-head rivets on the rear door 
of the fuselage. 
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In the two pictures above some idea of the size of the 

Armstrong Whitworth A.W.650 Argosy is given by the 

men working on the first aircraft at Bitteswell. The nose 
door can be seen to the right of the fuselage. 


Below, the Argosy awaits attachment of the outer wing 
panels—one of which is seen on the left—and the outboard 
Rolls-Royce Dart R.Da.7/2 Mk. 526 turboprop engines. 
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Assemblingh 


INAL assembly of the major airframe components of the 
first Armstrong Whitworth A.W.650 Argosy at Bitteswell 
will have been completed before the date of this issue and its 
equipment will be about 60% complete. The first flight date 
‘is likely to be made before the end of the year, following 
ground resonance tests; roll-out will be about a month before 
the first flight. 

Fabrication of the airframe is done mainly at the Baginton 
factory of Armstrong Whitworth. The only parts not pro- 
duced here are the wings, which are made at Woodford by 
A. V. Roe and Co., Ltd., and the ailerons made by G. Corner 
and Co., at Hyde, Cheshire. 

An initial batch of 10 A.W.650s is being built (THE 
AEROPLANE, May 30) with two complete airframes for testing. 
All are being made on production jigs and will be fully 
equipped right from the start with all systems and services. 
The first Argosy, G-AOZZ, will not at first be fitted with full 
interior trim because of the temporary fitment of water-ballast 
tanks and automatic flight-observer equipment. 

Five fuselages have been completed so far. The first was 
sent to Bitteswell in July for mating with the first wing centre- 
section. Soon afterwards the tail booms, tailplane, fins, Dowty 
undercarriage and inboard Rolls-Royce Dart engines were 
added. Near the end of September the outer wing panels 
and outboard engines were added, and the wing centre-section 
for the second aircraft had arrived. 

The second fuselage was taken to Whitley to be placed 
in one of the two Braithwaite water tanks (THE AEROPLANE, 
August 1) which was effected on September 20. This specimen 
is being tested with pressurized front and rear freight doors 
fitted. It is structurally complete with all control circuits 
fitted. More than 3,000 strain-gauges are attached for investiga- 
tions of stress-levels. Tests in a water tank have already 
been made on a 10-ft. length of typical fuselage structure. 
This will shortly be used to check crack-propagation, the 
cracks being started by saw-cuts. 

The third and fourth fuselages are nearly complete with 
the fifth and sixth coming along closely behind. The fifth 
fuselage incorporates the section exhibited on the Hawker 
Siddeley stand at Farnborough; it was back in the assembly 
jig the day after returning from the S.B.A.C. Show. 
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inghe Argosy 


Photographs copyright ** The Aeroplane” 


Rig tests have been under way for some time. These include 
a ° breadboard” circuit hydraulics rig for flaps and under- 
carriage, which is on a six-months’ programme of continuous 
operation. Fuel-flow tests with a dummy wing were started 
some time ago, this rig being adjusted for various angles of 
attack. Another “ breadboard” circuit is of electrical de-icing 
and anti-icing equipment (the wing leading edges are thermally 
anti-iced). This test-rig is for half the full aircraft circuit plus 
the complete windscreen. A new type of Rotax alternator is 
involved in the electrical system. 

Armstrong Whitworths are prepared for large-scale produc- 
tion and jigs for each sub-assembly are duplicated. Production 
personnel are working on production jigs and piece-work pay, 
the exception being final assembly of the first aircraft where a 
certain number of unknowns are naturally involved. 

Each unit of the airframe has a target date set for its move- 
ment to the next stage. Labour and foreman training is a feature 
of the production planning so that sudden placement of a large 
order would be no embarrassment. 

The whole emphasis of the Argosy programme is on capacity 
for large-scale production. The fabrication cycle of the first 
aeroplane is 27 months. In full production this will come down 
to 12 months. About 30% of productive man-hours are on 
making detail parts and 70% on assembly equipment fitting 
and testing. 

Right from the beginning of the Argosy programme, it has 
been the aim to offer aeroplanes from 4n existing production 
line backed by a complete spares service. The spares organiza- 
tion will be operative from the first aeroplane onward. The 
first 10 aircraft should fly before the end of next year, A.R.B. 
and C.A.A. approval being sought by mid-1960. First sales 
can be made now with deliveries beginning in 1960. 

At present the company has received three letters-of-intent 
from overseas and there are excellent prospects from nearer 
home. There are good sales potentials abroad for the military 
A.W.660 (now with “crocodile” rather than “ beaver” tail, 
for less drag), apart from more immediate probabilities. 

The unpressurized A.W.670 Airbus for short haul has aroused 
considerable interest around the World, in particular with Jersey 
Airlines. A certain amount of new jigging will be needed for the 
fatter fuselage of the Airbus, or the Airferry version, but this 
is a relatively simple addition to the existing arrangements.—p.c. 


Below, the Argosy flight deck is well 
above the freight hold, giving the 
front fuselage a ‘cottage - loaf” 
contour. 


Above, a close-up of final assembly shows the inboard Dart 

engine in position and the port outer wing panel complete 

with engine mounting. Below, flush riveting of the tail 

booms is contrasted with round-head rivets on the rear door 
of the fuselage. 
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The Fighting Services 


U.K. Air Defence Exercise 


HIS year’s major United Kingdom air-defence exercise is to 
take place between October 16 and 20. The aim of the 
exercise—to be known as “ Sunbeam ”—is to practise the U.K. 
defence system under conditions expected in the early stages of 
a nuclear war. During part of the exercise period there is to be 
a “fall-out” phase—Exercise “ Night Bird”—in which the 
Royal Observer Corps and the U.K. Warning and Monitoring 
Organisation will operate in support of the air-defence system. 
The exercise will be directed by the A.O.C.-in-C., Fighter 
Command, Air Chief Marshal Sir Thomas G. Pike, and raiding 
aircraft will be provided by Bomber and Flying Training Com- 
mands, the Fleet Air Arm, the U.S.A.F. based in the U.K., the 
Belgian and Netherlands Air Forces and the 2nd and 4th Allied 
Tactical Air Forces. Types taking part will include Valiant, 
Victor, Canberra, Javelin, Hunter, CF-100, B-47, B-66, F-84. 
F-86 and F-100. 


Senior Postings 


IR VICE-MARSHAL W. P. G. PRETTY, C.B., C.B.E., 

has become Director-General of Organization at the Air 
Ministry with effect from October 7. Air Officer in charge 
of Administration, 2nd T.A.F., since April, 1955, Air Vice- 
Marshal Pretty was previously Director of Electronics Research 
and Development (Air) at the Ministry of Supply. 

The new Senior Air Staff Officer, Flying Training Command, 
is Air Vice-Marshal H. A. V. Hogan, C.B., D.F.C. Air Officer 
Commanding, No. 83 Group, 2nd T.A F., since August, 1955, 
until taking up the new appointment earlier this month, he 
was previously A.O.C., No. 81 Group, Fighter Command. 

Air Vice-Marshal J. F. Hobler, C.B., C.B.E., is to become 
Air Officer Commanding, No. 25 Group, Flying Training 
Command, on October 15. He has been Air Officer in charge 
of Administration, M.E.A.F., since July, 1956, before which 
he served as Director of Personal Services at the Air Ministry. 

Air Cdre. C. M. Stewart, C.B.E., Air Officer Commanding, 
No. 27 Group, Technical Training Command, is to become 
Chief Electronics Officer, Fighter Command, on December 1, 
succeeding Air Cdre. M. K. D. Porter, C.B.E., who leaves 
to take the 1959 Imperial Defence College course. A signals 
specialist since 1936, Air Cdre. Stewart was chairman of the 
Communications Electronics Committee of the NATO Standing 
Group, Washington, from 1955 to 1957. 


Central Fighter Establishment 


ROUP CAPTAIN H. I. EDWARDS, V.C., D.S.O., O.B.E., 

D.F.C., who has been station commander of R.A.F. 
Habbaniyah since April, 1956, is to become Commandant, 
Central Fighter Establishment, on the 20th of this month with 
the acting rank of Air Commodore. He will be succeeded as 
station commander at Habbaniyah by Gp. Capt. R. D. Stubbs, 
D.F.C. 


Open Day For Observers 


ISITS by Royal Observer Corps personnel to R.A.F. stations 

in various parts of the British Isles have now become a 
well-established annual event. One of the more recent visits 
of this kind was on September 28, when some 500 members of 
Nos. 4 and 5 Groups, R.O.C., went to R.A.F. Stradishall for 
the second year in succession. 

The day followed very much the same pattern as last year 
but was marred by the lack of aircraft on view, an ever-present 
reminder of the reduction in strength of the R.A.F. The static 
park in fact contained only seven aircraft compared with nearly 
20 last year. It was very surprising to find that a Swift FR.7 
(equipped with a Fireflash under each wing) and a Valiant 
were roped off and patrolled by an armed guard; only the week- 
end before members of the general public had been allowed 
to view Valiants closely at Battle of Britain displays. 

The flying display in the afternoon was quite entertaining 
but limited in scope. An Auster AOP.6 of the Army Air Corps 
proved just how useful a light aircraft can be in the field; the 
slow aerobatic capabilities of the Canberra were demonstrated 
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INSTRUCTORS’ TEAM.—At the recent “At Home” day at 

R.A.F. Valley the station’s four-D.H. Vampire T.11 aerobatic 

team took part in the flying display. The team, here looking 

at an air-to-air photograph of themselves, consists of, left to 

right, Fit. Lts. E. D. Mee, W. H. Quinton, A. R. D. Newman 

and B. J. Luffingham, all Q.F.l.s and members of No. 1 
Squadron, No. 7 F.T.S. 


by a T.4 from Binbrook, and there were aerobatics by a Hunter 
F.6 and a Vampire T.11. Fly-pasts were made by the Stradis- 
hall-based Hunter 6s of No. 1 Squadron, and the Javelins of 
No. 89 Squadron, and also by the Valiant and Swift, and by 
a banner-towing Meteor F.8, two Super Sabres and a T-33. 

There were the usual visits to survival- and electrical-equip- 
ment exhibitions during the course of the day and an added 
attraction this year was the visit to the approach control room 
in the control tower.—R.S.H. 


Commander J. D. Russell, R.N. 


WF regret to record the death of Commander J. D. Russell, 
R.N., commanding officer of No. 803 Squadron, following 
a landing mishap in a Supermarine Scimitar on H.M.S. “ Vic- 
torious ” on September 25. He had taken off from R.N.ASS. 
Yeovilton earlier in the day and after completing three roller 
landings on the carrier, which was in the English Channel, he 
was making his final landing when the accident occurred. 

Cdr. Russell joined the Royal Navy in 1941 and completed 
his flying training in 1943. His wartime service was spent with 
No. 807 Squadron, at that time flying Seafires from H.M.S. 
“ Hunter.” Since 1945 he has been a flying instructor and in 
1950 served in H.M.S. “ Theseus ” where he was employed on 
Sea Vampire evaluation trials. This was followed by service 
with No. 803 Squadron flying Attackers and later an exchange 
posting with the R.A.F. 

He took over command of No. 700X Flight in April, 1958, 
and completed the evaluation trials of the Scimitar, forming 
No. 803 Squadron last June. Cdr. Russell had a totai of over 
3,500 hr. of which 2,000 were in jet aircraft; he had also com- 
pleted more than 480 deck landings. 


R.A.F. Appointments 


HE following are among recent Royal Air Force 
appointments:— 


Group Captains: R. K. Cassels, D.F.C., A F.C., to Air Ministry 
for duty in the Department of the Air Member for Supply anc 
Organization; E. G. Palmer to Rome as Air Attaché. 

Wing Commanders: A. H. Dermer to Headquarters, 2nd T.A.F 
for air staff duties (with acting rank of Gp. Capt.); A. S. Knowles 
A.F.C., to Headquarters, Technical Training Command for air staf 
duties (with acting rank of Gp. Capt.); A. Vicary, M.B.E., to the 
Administrative Staff College for studies. 

Squadron Leaders: P. J. Kelley, D.F.C., to the Central Fighte: 
Establishment for flying duties (with acting rank of Wg. Cdr.): 
H. A. J. Mills to the Department of the Air Member for Supply and 
Organization, Air Ministry, for duty at Headquarters, F.E.A.F. (with 
acting rank of Wg. Cdr.). 
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THE AEROPLANE 


Shaft Turbines by Lycoming 


| ee are several schools of thought on the design of 
small gas turbine aero-engines. Some favour a scaled- 
down version of the practice used in large engines, others opt for 
extreme simplification; and a compromise solution is also sought. 
In the last category are the engines which have been under 
development for about six years by the Lycoming Division of 
the Avco Manufacturing Corporation at Stratford Connecticut. 

Lycoming has two basic power units, the T53 and TS55 shaft 
turbines, which are suitable for aircraft, marine or industrial 
purposes. So far as aircraft applications are concerned there 
are four engines to be considered as both the T53 and T55 
are available either as helicopter powerplants or in turboprop 
form. The T53 was designed to give 825 s.h.p. in rotary-wing 
applications and 1,005 e.h.p. for fixed-wing aircraft; the T55 is 
rated at 1,600 s.h.p. for helicopters and 1,650 e.h.p. for 
aeroplanes. 

In starting to develop gas-turbine engines to supplement their 
well-known range of reciprocating engines, Lycoming did not 
start from scratch: the vice-president of turbine engineering is 
Dr. Anselm Franz, who had much to do with development of 
the Junkers gas-turbine engines—in particular the Jumo 004 
axial-compressor turbojet of which about 5,000 were built 
before the end of the Second World War. 

As Mr. K. E. Luther, field engineer of the gas-turbine depart- 
ment at Lycoming, says, “ Aircraft engines proverbially are as 
good as their design philosophy.” Under the direction of Dr. 
Franz a philosophy was evolved which has now been proved 
highly successful in practice. < 

U.S. Army field-application requirements for small gas 
turbines were for maximum performance, reliability, “ rugged- 
ness” and ease of maintenance; in fact, a very exacting bill to 
fill. To meet these needs, the basic layout adopted is an axial 
compressor with final centrifugal stage, an annular reverse-flow 
combustion chamber, single-stage gas-generator turbine and 
single-stage free power-turbine. 


Layout of the T53 

Starting with the compressor, the combination of five axial 
stages (with stainless-steel blades) and a sixth, centrifugal stage 
of steel (later to be titanium) gives a very high efficiency without 
involving the very tiny blades which would be necessary in the 
final stages of an all-axial compressor. Such small blades are 
expensive to make and the more robust centrifugal final stage 
avoids this problem. There is also the point that any accretion 
of dirt would have a more serious effect on engine performance 
if very small blades were used. The pressure ratio is 6: 1 and 
the air mass flow is about 10 Ib./sec. 

After leaving the centrifugal impeller the compressed air 
passes through a radial diffuser and into the air shroud surround- 
ing the combustion chamber. The primary supply of air is at 
the rear of the reverse-flow annular combustion chamber, 
secondary air entering through scoops near the front end of 
the flame tube. Fuel is introduced through vaporizer tubes and 
primary burning takes place at the rear of the flame tube. 


TURBOPROP VERSION. 

—The Lycoming T53 

shaft - turbine engine is 

available in turboprop 

form as the T53-L-3 of 
960 s.h.p. 


Use of a vaporizing-type fuel mixing system and annular 
flame tube, coupled with careful detail design and component 
testing, has given the required characteristics of easy starting, 
steadily burning combustion with low pressure losses along the 
gas-flow path and projecting a very even temperature profile 
across the turbine nozzles. The even radial temperature- 
distribution at the turbine inlet gives long component life. 

The reverse-flow annular combustion chamber and partially 
centrifugal compressor together considerably reduce the length 
of the engine. Weight is saved thereby because the shaft 
diameters can be smaller for the same optimum diameter-to- 
length ratio. The combustion chamber also acts as a shield 
which would contain “slipped” turbine blades. It should 
be stated, though, that no turbine disc has ever burst and no 
compressor has ever been “ lost.” 

Having turned through 180° within the flame tube, 
the hot gases pass through the air-cooled turbine nozzles and the 
blades of the gas-generator turbine before going through the 
intermediate guide-vanes and entering the free power-turbine. 
This turbine drives a shaft which passes through the gas 
generator shaft to drive a planetary reduction gear at the 
front of the engine. 


Applications and Performance 

Power take-off can be at either front or rear of the engine, 
or both, to suit the aircraft powerplant installation. At present 
all applications are of the front-drive layout—Bell HU-1A, 
Kaman H-43B and Vertol Model 105 helicopters; Doak Z-16, 
Ryan VZ-3RY (Model 92) Vertiplane and Vertol Model 76 
VTOL aircraft; and the Grumman AO-1 twin-engined obser- 
vation aeroplane. For helicopters and VTOL types the engine 
is the 825-s.h.p. (865-e.h.p.), 480-lb. weight T53-L-1 (Lycoming 
Model LTC1B-1) which has an s.f.c. of 0.673 lb./e.h.p./hr. and 
for fixed-wing applications the 960-s.h.p. (1,005-e.h.p.), 495-Ib. 
weight T53-L-3 (Model LTCIF-1) with an s.f.c._ of 
0.655 Ib./e.h.p./hr. is used. 

The T55 is a bigger brother to the T53 and was developed 
from it. For helicopters the model is the T55-L-3 (Model 
LTC4B-1) which gives 1,600 s.h.p. (1,676 e.h.p.) and weighs 
600 Ib. The T55-L-1 (Model LTC4A-1) aeroplane engine weighs 
695 Ib. and is rated at 1,650 e.h.p. As with the T53, there are 
marine and industrial versions available. 

The T55 has completed a 50-hr. preliminary flight rating test. 
It has seven axial stages and a final centrifugal stage in the 
compressor and a two-stage gas-generator turbine. Compres- 
sion ratio is 6.2: 1 and the air mass flow is about 20 Ib./sec. 
As with the T53, the T55 has an automatic anti-icing system 
in which hot air is bled from the compressor through a solenoid 
valve and supplied to inlet struts and guide vanes. An ice- 
detector actuates the valve. Fitted with a Hamilton Standard 
fuel-control system, the T55 has been run for more than 
1,400 hr. on a test-bench. A projected application for the 
engine is the de Havilland Caribou military transport, at present 
powered by piston engines. 

As installed in the modified Kaman HOK-1 helicopter, the 
T53 engine-control system consists of two speed-governors— 
one controlling the gas-generator speed (power produced), while 
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KAMAN TEST-BED.—Flight testing of the T53 has been done in 

several aircraft including the Kaman H-43B intermeshing-rotor 

helicopter, a modification of the standard HOK-1, which was 
piston-engine powered. 


the other controls power-turbine speed (power transmitted to 
rotor). Both governors can be re-set in flight so that the pilot 
can select governing rotor speed, also the highest power required 
for engine operation during a particular flight. One governor 
only has control of the engine at any time, control being given 
to that governor which requires the least amount of fuel. 

The twist-grip on the collective-pitch lever is mechanically 
linked to the gas-generator governor and is basically a “ power- 
available” control for starting the engine and for establishing 
the upper limit of power to be used during the flight. This 
primary governor incorporates altitude-compensation and 
acceleration-deceleration limiters which permit the pilot to make 
rapid changes in load-requirements without endangering the 
engine. 

- normal operation the twist-grip is set to “ full-on’ power 
immediately after starting, so that the power-turbine governor 
automatically controls engine power and rotor r.p.m. The 
twist-grip control is varied only for unusual manceuvres such 
as a practice autorotational descent. Emergency control of 
the engine is by a toggle-switch on the pilot's console. In 
the emergency setting, the twist-grip is directly mechanically 
linked to the main fuel valve. 

The power-turbine governor in this control can be re-set 
over a wide range of r.p.m. so that the pilot can manually 
select the most efficient r.p.m. for his particular flight condition, 
regardless of power level. In the Kaman installation this 
manual governing is accomplished by use of a hand-crank 
control, but this is not the best layout because it requires the 
pilot to take his hand away from the collective-pitch lever. 
A better arrangement is that used in the Bell YH-40 (HU-1A) 
installation, where an electric actuator serves this purpose. 
It is controlled by an “inching” switch located at the end of 
the collective-pitch lever. 

For the Bell installation, a Chandler-Evans CECO 
Model TA-1 “ unitized” fuel-control system is used. This 
incorporates a dual-element main fuel-supply pump, free power- 
turbine governor, automatic altitude and temperature compen- 
sation, and integral emergency fuel-metering system. 

Early flight tests with the Kaman helicopter indicated two 
problem areas of transient response of governor to change in 
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load when attempting to maintain a nearly constant rotor r.p.m. 
The T53 power-turbine governor incorporates a small amount 
of * droop ”"—i.e. with a given setting of the governor, r.p.m. 
will decrease slightly as power is increased or vice versa. 

Governor droop, a design feature included to provide contr 
stability, was quickly found to be unacceptable by the piloi. 
A droop-compensator linkage was installed to continuous), 
re-set the power-turbine governor in relation to the positio; 
of the collective-pitch lever. This linkage had the effect of 
scheduling-out the natural governor droop so that steady rotor- 
speed variation was within plus-or-minus 2 r.p.m. over the 
entire power range. 


DIVERSE USES.—A single Lycoming T53 is buried in the fuselage 

of the Ryan Vertiplane (upper picture) and drives the two pro- 

pellers by gears and shafting. The Bell XH-40, seen in the 

lower picture with uncowled T53 powerplant, has been put into 
production as the HU-1 Iroquois. 


Acceleration time for the T53 engine from “ flight idle” to 
“full power” depends upon the “flight idle” gas generator 
r.p.m. setting. Normally this is established at about 15,000 
r.p.m., and the YT53 engines are required to accelerate from 
“ flight idle” to “ full power” within 5 sec. With the Kaman 
test-bed, however, a 13,500-r.p.m. gas generator “ flight-idle ” 
setting was established and this gave an acceleration time of 
54 sec. Another helicopter is operating with a “ flight idle” 
r.p.m. setting of 17,000 r.p.m. and corresponding acceleration 
time of less than 3 sec. Thus, response time is a function of the 
engine-rotor combination. 

Engine performance evaluation has been made at heights up 
to 15,000 ft. without any operating problems with either the 
Kaman or the Bell test-beds. Most of the Kaman programme 


' LYCOMING LAYOUT.—This 
; diagram shows the internal lay- 
out of the T53. The five axial 
stages of the compressor are 


followed by a sixth, centrifugal 

stage, a reverse-flow annular 

combustion chamber, single- 

Stage gas generator turbine 

and single-stage free power 
turbine. 
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THE AEROPLANE 


This cutaway drawing shows the salient features of the Lycoming T53 engine. Front or rear drive is available and there is 
also a turboprop variant as shown in,the diagram on the page opposite. 


has been done with a crew of three and about 750 Ib. of 
instrumentation. 

The first twin-T53 unit to fly was in a Vertol Model 105 
tandem-rotor helicopter. The lack of difficulty with this was 
shown by the fact that 10 hr. of tie-down testing were completed 
within a total of 12 hr. operating time; and 10 hr. of flight- 
testing were put in within seven days following the first flight. 
No power-matching problems were encountered, speed was 
increased by 50% and payload by 40%. 


Engine Development 


Preliminary flight-rating 50 hr. test of the Lycoming T53-L-1 
was completed in the autumn of 1956 and was followed by a 
150-hr. test which was passed at a rating of 860 s.h.p. Final 
type-testing will soon be complete. Ground testing has included 
30 hr. of anti-icing running at Mt. Washington in addition to 
cold-weather and high-altitude tests at Wright Field. It was 
reported from the tests that it was not possible to “ flame-out ” 
the engine at any altitude below 35,000 ft. and that the engine 
could be started without difficulty at —65° F. A total of 75 hr. 
running was made using ordinary automotive fuel, indicating 


that, if necessary, the engine could be thus run for 25 to 30 hr. 
without “ major deleterious effects.” 

The first T53-L-1 to 50-hr. preliminary flight rating test 
standard ran for 75 hr. in a modified Kaman HOK-1 helicopter 
before removal for overhaul. The second YTS53 ran 93 similarly 
trouble-free hours in a Bell XH-40 helicopter. In each case, the 
running time included a 50-hr. tie-down test to check-out the 
new transmission systems to the rotors. 

To date YT53s have accumulated 825 hr. of running time 
in helicopters of which 378 hr. were in flight. A further period 
has been achieved with a marine version. Total running time 
on all T53 engines since development began is about 5,500 hr. 

Lycoming’s own programme with the Kaman flying test-bed 
has provided information on installed engine performance over 
a range of airspeeds and altitudes; control and transient response 
during all typical helicopter manceuvres; fnstallation character- 
istics including inlet and exhaust losses, lubrication systems, 
mounting systems, engine cooling and so on; noise reduction, 
both external and internal, resulting from installation of this 
type of powerplant. 

A “ great many” hours of test-cell running of the T53-L-1 
engines, at present rated at 825 s.h.p., have been made at well 
over 1,000 s.h.p. and it is expected that a 1,050 s.h.p. T53 will 
soon be available. 

So far as the T55 is concerned, there is a proposal to up-rate 
the T55-L-3 helicopter unit (s.f.c., 0.648 Ib./e.h.p./hr.) to 1,850 
s.h.p. before its 50-hr. flight-rating test. A complementary 
1,850 s.h.p. turboprop engine, the LTC4C-1, would follow this. 

Lycoming plan to offer twin-engine power packs for turbo- 
prop aircraft (including multi-engine types) with either two 
T53s or T55s, using a common gearbox. The advantage of 
this arrangement is that, after take-off with all engines used, one 
half of each powerplant would be shut down to give maximum 
economy for “loitering” missions where endurance at low 
power is the requirement. There is also the added merit of 
multi-engine safety, 

The Lycoming family of small gas turbines is evidently a 
healthy and thriving one, to judge by their ready acceptance as 
the power units not only for helicopters and aeroplanes, but for 
unconventional VTOL aircraft where engine reliability is 
extremely important.—D.c. 


(Levy-Shipp photograph) 


BIGGER BROTHER.—Of similar design to the T53, the 
Lycoming TSS is a bigger engine of 1,600 s.h.p. A turbo- 
prop version is also being developed. 
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VER the past few years Czechoslovakian light aircraft have 

established an excellent reputation throughout the World 
market. In the East, their sales were recently extended to the 
U.S.S.R., following orders for Aero 45s and Zlin Treners from 
Aeroflot and DOSAAF, while in Western countries their 
appeal as non-dollar alternatives to more expensive American 
machines is steadily increasing. 

One of the latest products of the nationalized Czech industry 
to be offered for export is the L60 Brigadyr, which is an all- 
metal (except for fabric-covered wings and control surfaces) 
general-purpose design for both civil and military use. It is 
in the same category as, and bears a superficial resemblance to, 
the time-honoured Fieseler Storch, which has been built in 
Czechoslovakia as the K-65, but it is a completely new and 
original design with a considerably better performance. 

It is replacing the Storch in the Czech Services, and also in 
the flying clubs, where it is used for glider towing, parachute 
training and communications, but one of its most important 
duties is supplementing the K-65 on agricultural flying. In 
Czechoslovakia this is the responsibility of Agrolet, a sub- 
sidiary organization of C.S.A. (Czech Airlines) which was 
formed in 1951 to combat the ravages of the Californian beetle 
against potato crops. A few Storchs were equipped for chemical 
dusting, and with the assistance of the Russians, who also 
supplied some Po-2 biplanes, a three-month campaign of agri- 
cultural flying was started. 

In 1952, operations were extended to spraying, with the K-65s, 
and steadily expanded until 1957, when the first L60s arrived. 
The Brigadyrs offered an agricultural payload of 880 lb. com- 
pared with the 570 Ib. of the Storch, but equally important was 
their improved small-field and cruising performance. Agrolet 
was also augmented by the arrival of some Antonov An-2s 
from the U.S.S.R., and these big biplanes, with a payload of 
slightly more than 3,000 Ib., have proved ideal for the treatment 
of forests and other large areas. 

This background to the Brigadyr was provided for me at the 
H.Q. of Agrolet, on Prague (Ruzyné) Airport, where I was 
able to fly one of the organization’s L60s, fitted with dual 
control and four seats for training and communications. 

In its agricultural form, the Brigadyr has its permissible gross 
weight increased from 3,120 to 3,439 lb.; its rear bench seat 
replaced by a 69-Imp.-gal. hopper; and an engine-driven pump 
provided for distributing solid or liquid chemical, while the 
transparent rear section of the cabin is replaced by a metal 
fairing. This rear section is hinged at the top and opens for 
the loading of stretchers, two of which may be carried in the 
ambulance rdéle. 

The generous area of cabin windows affords an excellent 
all-round view, and the usual penalty of mainplane obstruction 
during turns with the high-wing layout is avoided by the ample 
clearance between the wing-roots and the pilot’s eye level. The 
inner mainplanes each incorporate two fuel tanks with a total 
capacity of 44 Imp. gal., and have direct-reading glass-tube 
gauges in the root ribs. 

Entry into the roomy cabin is via two large car-type doors, 
with sectioned sliding windows. Control Jayout appears to 
have changed somewhat from the prototype Brigadyrs, and the 
original push-pull hand-wheels have been replaced by straight 
control columns. Large plate-type rudder pedals accommo- 
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By John Fricker 


dating the entire foot are provided for each pilot, but only the 
port set incorporates hydraulic toe brakes. When fitted, dual 
control extends to throttle and mixture levers on each side 
of the cabin, but only a single airscrew-pitch control is provided, 
in the centre of the instrument panel. 


For training, the Brigadyr can be fitted with full dual control, as 
shown here, although toe brakes are provided only on the left- 
hand side. In the lower centre of the panel can be seen the 
control lever for the manually operated variable-pitch airscrew. 


The paddle-bladed V411 wooden airscrew is manually con- 
trollable through 18° by means of a large rotary handle 
incorporating a scale with coloured segments marked for 
“ take-off,” “climb” and “cruise,” and 12 smaller divisions 
for finer settings. Clockwise rotation of the lever coarsens pitch 
and vice versa, but full fine pitch is apparently used only for 
emergencies. In OK-LGA, the Brigadyr which I flew, the pitch 
handle tended to creep, so that the revs. gradually increased, 
but this was apparently an unusual fault. 

The remaining controls and instruments are entirely conven- 
tional, with flight instruments on the left, engine instruments in 
the centre and radio equipment on the right of the panel. An 
extension below the left of the panel accommodates fuel, flap 
and engine controls, while between the two front seats is a 
trimming wheel for the adjustable tailplane. This is high geared 
and very powerful. 

With Mr. Kachlik of Omnipol as interpreter in the back seat, 
I settled down alongside Mr. Polacek, an Agrolet pilot, in the 
Brigadyr for the first of two short familiarization flights. The 
220-b.h.p. Praga Doris M-208B flat-six engine started easily 
from cold and idled smoothly and lustily, the airscrew blades 
flicking round slowly on their planetary gearing. I was 
interested to note that a “ power Czech ” includes switching off 
both mags. at about 2,000 r.p.m., which is against Western 
practice, and allowing the revs. to fall to about 800 before 
switching on again. ; 

When taxi-ing, the brakes may be freely used without raising 


Production Brigadyrs have a 
dorsal fin extension, seen here 
on OK-LGA, which was the 
subject of this flight assessment, 
at Ruzyné Airport, Prague. The 
L60 has been exported to Austria 
and Ceylon, as well as to half 
a dozen !ron Curtain countries. 
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the tail and ground manceuvrability of the Brigadyr is good. 
The sloping engine cowling offers little obstruction to forward 
visibility, although the door frames and wing struts obtrude 
slightly at the sides of one’s vision. Pre-take-off checks include 
neutral tailplane setting; 6} divisions of airscrew pitch (in the 
“climb” segment); and 25° of infinitely variable flap, if 
required. 

Like most high-lift aeroplanes, including our own Pioneer, 
the Brigadyr has interconnected double-slotted flaps and leading- 
edge slats, coupled with drooping ailerons which begin to lower 
as the flaps extend past 15°. At the maximum flap position of 
60° the ailerons are drooped by 15°, and the slats are fully 
extended. Actuation is electric, via a switch on the instrument 
panel, and there is a flap-position indicator next to the airscrew 
control. With its agricultural overload the Brigadyr operates 
with fixed slats and has a limit speed of 108 m.p.h. 

Take-off is typical for an aircraft of this type; as the throttle 
is opened to full power (2,950 r.p.m.) necessitating a little right 
rudder to keep straight, the stick can be simultaneously eased 
forward to reduce wing incidence by a degree or so, and almost 
immediately eased back as the unstick speed of 65-70 k.p.h. 
(40-43 m.p.h.) LA.S. is rapidly reached, for a very steep climb 
away at 95-100 k.p.h. (59-62 m.p.h.). Because of the forward- 
set undercarriage, the Brigadyr feels tail heavy during the very 
brief take-off run, which averages something like 120 yd., but 
if the stick is left more or less central the aircraft will fly 
itself off in the three-point attitude at speeds as low as 50-60 
k.p.h. (31-37 m.p.h.). 

For the shortest take-off, airscrew pitch is set to 34 divisions, 
increasing the initial engine r.p.m. to 3,000, and full flap is 
recommended. The ground run then becomes absurdly short, 
and the Brigadyr soars away like a lift, in an almost level 
attitude. Flap should be gently bled off to avoid excessive sink, 
and the normal climb resumed at 110 k.p.h. (68 m.p.h.). 

At this airspeed we climbed out from Ruzyné in brilliant 
sunshine at about 700 ft./min., and cleared the busy circuit of 
this international airport, with its clutter of Il-14s, Tu-104s and 
more familiar visiting aircraft from the West, for some general 
handling over the rolling countryside of Bohemia. _The pitch 
lever was rotated clockwise to a setting of eight divisions, to 
bring the revs. down to 2,600 r.p.m. for cruising, and the throttle 
adjusted to give an economical speed of 150 k.p.h. (93 m.p.h.). 
Normal cruising speed, at 2,800 r.p.m., is 109 m.p.h., when the 
consumption becomes about 10} g.p.h., with appropriate 
leaning-out of the mixture. 

Control response in the Brigadyr is rather as one would 
expect from its appearance, the positive lateral stability con- 
ferred by the high-wing layout being allied to the fairly marked 
aileron forces needed to initiate a turn. The ailerons are even 
heavier when drooped with flap extension, but they remain 
reasonably positive and effective throughout the extensive speed 
range of the L60, and are well co-ordinated with rudder and 
elevators. The latter are perhaps the lightest of the controls, 
but nevertheless appear to have a normal stick-force gradient 
of a respectable 15-17 Ib. or so per g. 

Unlike many aircraft in its category the Brigadyr is not 
affected by strong changes of trim with alterations in flap or 
power settings, except in the approach configuration, and only 
in a power-off glide with or without flap at forward C.G. 
positions is there a small out-of-trim force which cannot be 
cancelled by the adjustable tailplane at speeds below 
90-95 k.p.h. (56-59 m.p.h.). An unusual characteristic of the 
Brigadyr, however, is that if speed is increased above 120 k.p.h. 
(74 m.p.h.) when full flap has been lowered, slight stick-force 
reversal becomes apparent and the aircraft has to be restrained 
from a steepening dive. 

This characteristic may be encountered at lower airspeeds 
if the aircraft is yawed with full flap, but is not normally 
found in the usual range of operating speeds with flap, and 
the reversal forces are always low. 

As the Brigadyr confidently rode the turbulence over the 
low hill where Lidice once stood, and where a neat new village 
has been erected alongside the area razed by the Germans, I 
throttled back io explore the low-speed handling for which 
this vehicle was primarily designed. Slat and flap extension 
required a touch of the tailplane incidence wheel to counter 

nose-up trim change of about 8-lb. stick force and, by 
adjusting the power, it was then possible to fly comfortably 
along at 65 k.p.h. (40 m.p.h.) LAS. 

Control in all axes remained good at this very low speed, 
but a reduction in power resulted in an increasing rate of 
sink until slight stall-warning buffet became evident at about 
60 k.p.h. (37 m.p.h.). The stall breakaway rapidly followed, 
accompanied by a slight wing drop and a slow oscillation in 
pitch. Clean, with no power, the Brigadyr sinks steadily in 
a nose-high attitude, with little pre-stall buffet, at about 

0 k.p.h. (56 m.p.h.) LAS. 

These characteristics confer STOL performance to the L60, 
which can be motored-in on a steep approach path, and put 
down in a strong wind at little more than a walking pace. 


For baggage and stretcher loading, the rear portion of the 
Brigadyr canopy hinges upwards as shown. In the agricultural 
L60 this section is replaced by a fixed metal fairing. Control 
wheels, instead of sticks, are fitted to this prototype Brigadyr. 


Being unfamiliar with the aircraft and not having tried 
this short-landing technique since demonstrating the little 
Zaunkoenig many years ago, I adopted a more conservative 
approach and conventional landing. 

Leaving behind the massive smoke-shrouded steel town of 
Gradno we headed back to Ruzyné, and got clearance to use 
the short into-wind runway. A powered approach at about 
100 k.p.h. (62 m.p.h.) with progressive flap proved quite com- 
fortable, the trim forces virtually cancelling themselves out 
and, on base leg, the pitch control was wound to 64 divisions. 
The approach attitude is such that very little aft stick is needed 
when closing the throttle, and a three-point touch-down can be 
made at about 63 k.p.h. (39 m.p.h.). 

The landing distance from 50 ft. was less than 200 yd. 

without any attempt at short-field performance, but it can be 
virtually halved by a full flap approach at 67-70 k.p.h., 
levelling out and touching down with the aid of the throttle. 
In a power-off approach, which with flap results in a very 
nos¢e-down attitude and a pronounced round-out, speed falls 
off very rapidly. and it is not possible to get the tail fully 
down with elevator alone, but there is no tendency to bounce. 
In this landing configuration, it is apparently inadvisable to 
trim the Brigadyr to more than —1° of tailplane incidence, 
because of the heavy push force on the stick which would 
be required if power had to be applied for an overshoot. 
_ Several circuits in the Brigadyr confirmed these general 
impressions, but it was not possivle to explore more detailed 
handling, such as spins. It is very unusual in the West to 
find so utilitarian an aircraft as the Brigadyr cleared for 
spinning, but then it was equally surprising to see the little 
Aero 45 twin-engined Czech “taxi” do an upward roll on 
one motor during its demonstration in Britain. 

The Brigadyr is, apparently, unspinnable at forward C.G. 
Positions, recovering automatically in half a turn, flaps up or 
down but, for training, the aircraft balance can be adjusted for 
spins in each direction to be practised. Entry is, apparently, 
entirely normal at about 90 k.p.h. (56 m.p.h.), and recovery 
equally so, except for the high stick push force of 30-45 1b. 
needed after the rudder has been centralized. 

Acceleration during recovery is not particularly rapid and 
there is little danger of exceeding the limit speed of 185 m.p.h. 
At 270 k.p.h. (167 m.p.h.) there is a reversion of elevator control 
force, a progressive pull being necessary to prevent the speed 
from increasing, but gentle back pressure will accomplish a 
return to level flight without exceeding the maximum load factor. 

To sum up, the Brigadyr is a sturdy and thoroughly 
practical design with generally pleasant handling characteristics 
although, from a personal point of view, I would prefer slightly 
lighter ailerons. Perhaps these are difficult to achieve with 
a high-lift aeroplane; I believe the Pioneer requires a firm hand 
for lateral control, and to a lesser degree this is true of the 
EP.9. The Brigadyr is certainly versatile, and whether crop- 
spraying, towing up to three sailplanes, or serving as an 
ambulance aircraft (which it does in Bulgaria, East Germany, 
Egypt, Hungary, Poland and Rumania), does an economical 
and efficient job. 


Leading Particulars 

Dimensions.—Span, 45 ft. 94 in.; length, 28 ft.; height, 8 ft. 
11 in.; wing area, 261.6 sq. ft. 

WEIGHTs.—Empty, 2,200 Ib.; four passengers, 504 Ib.; fuel, 
277 Ib.; oil, 26 Ib.; baggage, 66 Ib.; normal gross, 3,100 Ib 
overload gross, 3,439 Ib. 

PERFORMANCE.—Max. level speed, 118 m.p.h.; normal cruise, 
109 m.p.h.; service ceiling, 14,765 ft.; stalling speed, 32 m.p.h.; 
max. climb, 860 ft./min.; to 3,280 ft., 4.3 min.; to 9,850 ft., 
17.5 min.; take-off to 50 ft., 740 ft.; landing from 50 ft., 640 ft.; 
range, at 3,280 ft., 447 miles; max. endurance, 74 hr. 
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OMARC aarea-defence missiles will play a major réle in 
protecting the North American continent against air attack. 
The United States has already announced the position of 14 
Bomarc sites and on September 24 Mr. Diefenbaker, the 
Canadian Prime Minister, said that sites for this missile would 
also be set up in Northern Ontario and Quebec. At the same 
time Mr. Diefenbaker said that a decision on the production of 
the Avro Arrow all-weather interceptor had been postponed, 
and he implied that its ultimate production was unlikely. 

The Diefenbaker statement appears to parallel the British 
1957 Defence White Paper, which foreshadowed the replace- 
ment of manned aircraft by missiles for Britain’s air defence. 
It is clear that in a similar fashion missiles will gradually take 
over an important réle in North American defence, with long- 
range Boeing Bomarcs used for area defence and shorter-range 
Douglas Nikes, already in service, for the protection of point 
targets. 

The Boeing Bomarc IM-99A is a 15,000-lb. missile which 
is in effect an unmanned interceptor. It is launched vertically 
by a 35,000-lb. thrust Aerojet liquid-propellent rocket motor 
which accelerates the missile until its propulsion is taken over 
by two 24-in. Marquardt ramjets. Operational range is about 
250 miles and its warhead can be either nuclear or conventional 
explosive. 

An automatic system controls the gimballing of the rocket 
power unit when the missile is climbing. During its cruise 
towards the target Bomare receives command-guidance signals 
from ground stations; at the same time its fully active Westing- 
house radar-homing system is searching for the target. When 
the target comes within the homing system’s range the missile 
locks on to the target and receives no further guidance from 
the ground. A proximity fuse explodes the warhead when the 
missile is at its closest to the target. 

Development trials of the IM-99A Bomarc for the U.S.A.F. 
have been completed and the missile is in production: it is 
expected to enter operational service by late 1959 or early 1960. 

A more advanced Bomarc, the IM-99B, is now under 
development. Similar to the original version in external 
appearance, it will use the same ground-support equipment and 
will be launched from the same sites. A jettisonable solid-fuel 
Thiokol rocket will be used for take-off boost in place of the 
internal liquid-propellent motor of the earlier version. This 
will make available more space for fuel and the missile’s 
striking range will go up to 400 miles. Its speed and operating 
altitude will be improved by the installation of two new 
Marquardt ramjets; these engines have been tested on a Lock- 
heed X-7 research vehicle at speeds up to Mach 4 and heights 
up to 100,000 ft. 

The Bomarc IM-99A is closer in appearance to modern 
supersonic aircraft than to missiles. It is 47 ft. 4 in. long and 
has a wing span of 18 ft. 2 in. Its delta wing, 3% thick and 
swept at 55°, has cropped tips. Reports suggest that these 
tips are cut back at the Mach angle: if this is so. and if the 
wing lies inside its Mach cone, a cruising speed of about Mach 
1.55 is — Maximum speed is reported to be Mach 2.5. 

The tailplane is similar in planform to the wing; both have 
all-moving tips which act as control surfaces. The Bomarc 
is controlled on the conventional twist-and-steer principle used 
for manned aircraft and, incidentally, for the British Bristol 


On December 30 last year the first production Bomarc was 
rolled out at the Boeing Seattle plant, as seen at the top of the 
page. Right, a development Bomarc is launched. Its ramjet 
engines, streaming fuel vapour, take over propulsion duties 
when the missile has been accelerated to a suitable speed by 

the liquid-propellent boost rocket in its tail. 
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Bloodhound missile. which is similar in many respects to the 
Bomarc. ’ 

The two Marquardt ramjets which propel the Bomarc are 
pylon-mounted side-by-side beneath the fuselage. This arrange- 
ment makes an interesting comparison with the Bloodhound 
layout; its two ramjets are attached above and below the 
fuselage. ; 

The nose section of the Bomarc fuselage is a glass-fibre 
radome which covers the target-seeking radar and the guidance 
system. Behind this is the warhead compartment; the rest of 
the cylindrical fuselage is largely made up of integral tanks for 
the ramjet and rocket-engine fuel. The spine along the top 
of the fuselage covers the electrical and hydraulic leads. 

(Continued on page 565) 
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(Continued from page 564) 


Reliability of the Bomarc has been discussed by Boeings. 
In its electronic system alone there are between 36,000 and 
37,000 items. If three out of four Bomarcs are to operate suc- 
cessfully, the failure rate of each electronic item must be limited 
to about 1 in 100,000. Reliability could not be assured by 
duplicating circuits and components, as this would add greatly 
to the missile’s weight an i 
switches and relays are the least reliable of missile components. 

Information has been given on the location of 14 U.S. Bomarc 
siies and there will also be two in Canada. US. sites are at 
Dow A.F.B., near Bangor, Maine; McGuire A.F.B., near 
Trenton, New Jersey; Otis A.F.B., near Falmouth, Massa- 
chusetts; Suffolk County A.F.B., Long Island, New York; Paine 
A.F.B., near Everett, Washington; Camp Adair, near Albany, 
Oregon; Kinross A.F.B., near Sault Ste. Marie, Michigan; Travis 
A-F.B., near Sacramento, California; Cooke A.F.B., near 
Lompoc, California; Ethan Allen A.F.B., near Winooski, Ver- 
mont; Langley A.F.B., near Hampton, Virginia; Niagara Falls 
A.F.B., New York; Truax A.F.B., near Madison, Wisconsin, 
and a base near Duluth Municipal Airport, Minnesota. 

In addition to these bases, the first of which will be handed 
over to the U.S. Air Defense Command by late 1959 or early 
1960, there is a Bomarc training unit on Santa Rosa Island, 
Florida, which entered service in January this year, and a 
simulated Bomarc site at the Boeing missile school in Seattle. 
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Bomarc sites will give air-defence coverage over much of North 


America. The areas shown are based on the 250-mile opera- 
tional range of the IM-99A Bomarc. The two sites in Canada 
have been assumed to be at Quebec and North Bay. 


Bomarc sites will be integrated with the U.S. SAGE (semi- 
automatic ground environment) air-defence control system. 
Missile launchings can be made within 2 min. of a warning 
being received. At their bases Bomarcs will be kept in readiness 
inside launcher shelters; these have divided sliding roofs which 
are drawn apart as the missile is erected for firing. 

Bomarc Background 
Soon after the War Boeings began to study the design of 


anti-aircraft missiles; under U.S.A.F. sponsorship the company 
undertook its GAPA (ground-to-air pilotless aircraft) pro- 


Relative size of the Bomarc 
is apparent as it sits between 
two all-weather interceptors 
—an R.C.A.F. CF-100 and a 
U.S.A.F. F-102. All three will 
work together in the air 
defence of North America. 
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gramme which lasted from 1945 to 1949. Test launchings began 
in 1946 and 112 were made in all. The missiles tested were 
up to 16 ft. long and reached speeds up to 1,500 m.p.h.; they 
were suitable for interception altitudes between 6,000 and 
80,000 ft. This programme was ended in 1949 when the U.S. 
Defense Department decided that U.S.A.F. missiles with a range 
of less than 100 miles should be dropped to avoid duplication of 
U.S. Army developments. 

Studies of a longer-range missile were authorized by the 
U.S.A.F. in 1949. The University of Michigan collaborated in 
the early work under this programme and the outcome was the 
Bomarc—BO for Boeing and MARC for Michigan Aeronauti- 
cal Research Centre. The studies considered the compromise 
necessary between missile range and the number of sites 
required. Area defence with long-range missiles was considered 
essential if an uneconomic number of sites for short-range 
missiles were to be avoided. The result of these studies led 
to the Bomarc specification; a U.S.A.F. development contract 
for the missile was awarded in January, 1951. 

Test launchings of Bomarcs began with a prototype vehicle 
in mid-1952; 39 launchings were made between then and April 
this year, when development of the IM-99A Bomarc was 
ending and launchings were in progress with fully operational 
missiles. In October, 1957, it was stated that an unarmed 
Bomarc had scored a direct hit from 60,000 ft. on a target 
aircraft more than 100 miles from the launching site. 

The first production order for Bomarcs was announced in 
May, 1957, and a second worth more than $139 million was 
placed the following August. Boeing is manager and prime 
contractor for the Bomarc weapon system and the orders thus 
cover electronic ground equipment, launcher shelters, test equip- 
ment and maintenance facilities as well as the missiles them- 
selves. About 70% of the work is sub-contracted by Boeings 
but, nevertheless, the company expects to have about 8,000 
employees in its missile division by mid-1960. 

The first production Bomarc was rolled out last December, 
soon after the U.S.A.F. had announced that four Bomarc sites 
would be set up in the eastern U.S. Another production con- 
tract for some 100 Bomarcs was received by Boeings in January 
this year. 

Development of the IM-99B long-range Bomarc was 
announced last February and at the same time Boeings revealed 
that it was to work on an anti-ICBM missile system. The 


development programme for the IM-99B, which will have a 
400-mile range, will take several years and will involve 35 to 
40 test launchings.—4J.R.c. 
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Avro Arrow Design 


HE development of the Avro Arrow 

all-weather fighter was due to be 
described last night at the Royal Aero- 
nautical Society's Fourteenth British 
Commonwealth Lecture by Mr. J. C. 
Floyd, A.M.C.T., P.Eng., F.R.Ae.S., 
F.C.A.1., M.LA.S., vice-president, engin- 
eering, of Avro Aircraft, Ltd. His 
lecture was entitled, “The Canadian 
Approach to All-Weather Interceptor 
Development.” 

Mr. Floyd ranged widely over all 
aspects of Arrow development; the 
account below, based on his lecture, 
covers the design background to the 
Arrow and describes its test-flying to date. 

In the autumn of 1952 the R.C.A.F. 
decided that it would have to replace 
the CF-100 within a specified time by a 
supersonic all-weather fighter. The 
decision to design and develop in Canada 
was taken entirely because of the peculiar 
Canadian defence requirements, the non- 
availability of a suitable weapon else- 
where and the ability to meet Canadian 
requirements which had already been 
established by the Canadian aircraft 
industry. Preliminary design on this air- 
craft, which was given the project number 
CF-105, was completed by the summer 
of 1954. It had two Rolls-Royce RB-106 
engines with afterburners and a two-man 
integrated fire-control system; the 
armament was a mixture of air-to-air 
missiles and 2.75-in. air-to-air rockets. 

But early in 1954 the RB-106 engine 
project was abandoned by Rolls-Royce. 
Orenda were at that time designing a 
large supersonic engine as a_ private 
venture which was well matched to 
CF-105 requirements but would not be 
available for the first few aircraft. The 
Curtiss-Wright J67 appeared to be the 
most suitable engine for the earlier 
version and the initial aircraft were 
therefore designed around it. How- 
ever, in 1955 it became obvious that the 
U.S.A.F. was going to abandon the 
development of the J67, and the Pratt & 
Whitney J75 was substituted. 


_ Aerodynamically the CF-105 was a con- 
siderable advance over contemporary aircraft, 
and there were few reports or tests available 
on which to base a firm production design. 
Stability and control problems were probably 
the most difficult to assess and an extensive 
wind-tunnel programme was instituted. 

But as the design of the aircraft had to 
proceed at the same time its basic layout 
was frozen on the basis of stability and con- 
trol characteristics largely predicted from 
theory. By mid-1954 production drawings 
were going out for manufacture. 


A tailless delta was chosen as giving the 
best compromise between structural and 
aeroelastic efficiency combined with a thin 
wing and the ‘large internal fuel capacity 
needed. A tail was omitted because of t! 
problems involved in putting it on top of 
thin fin above the effect of wing downwa: 
or putting it so low, again out of the down 
wash, that large landing angles wouul be 
impossible. In addition, at that time tailed 
deltas had bad stalling characteristics; the 
large increase in downwash at the stail made 
the tail strongly destabilizing. 


i Tea 


The shaded areas 
and modified lines 
indicate the changes 
made to the original 
design of the 
CF-105 following 
area-rule studies. 


Configuration . 

The R.C.A.F. had established a require- 
ment for a two-seat twin-engined aircraft. 
Preference for a crew of two was partly 
based on the complexity of the newer fire- 
control systems, and the fact that, while the 
chosen system was intended to be entirely 
automatic during the mid-course and 
terminal phases of the attack, it was the 
intention to press home an attack on the 
basis of a manual mode if the automatic 
mode should fail. ’ 

The choice of two engines was based on 
a combination of circumstances, the advan- 
tages being obvious in reduced attrition, 
especially during training. One of the most 
important powerplant factors, however, was 
that with the very large weapon package 
required as payload, and the large amount 
of fuel carried for the range requirements, 
the size of the aircraft was obviously going 
to be such that there was no single engine 
large enough to power it. 


Aerodynamic design was planned so that 
aerodynamic speed limits would not be less 
than the structural ones. The -aluminium- 
alloy structure was good for speeds above 
Mach 2 and aerodynamic limits were set no 
lower. 


Wing Thickness 


To achieve this the thinnest ay oy t/c 
ratio was chosen. This was initially 3% over 
the whole span, but aileron reversal 
demanded a thicker and stiffer section; 
finally 3.5% was used at the wing root and 
3.8% at the tip. Choice of the delta wing 
meant that a thin wing section was possible 
without a large weight penalty. An added 
advantage of the tailless delta was that the 
extensive experience of the Avro company 
at Manchester with delta research aircraft 
was available for the design. ; 
Aeroelastics played a large part in the 
design; all types of aeroelastic and flutter 
problems were examined from first principles 


Basically conventional in structure, 
the CF-105 has a multi-spar wing. 
Tapered skins are used over the 
outer panels and machined skins with 
integral stiffeners over the inner wing. 


aS Ee 


on 
a Bey 
: an = es 
/ ne ¥ ’ an 
— ” 
ee ii 
mae his 
Ciena, : t £ 
™ cipal } col 
e Se a ; int 
ee. wen eff 
ie ae ex 
Do ae cal 
a = a 
ks: ee an 
Sess ty) em tiv 
i: 
ice ae ee 
‘ a S Epa | 
&§ eR Eee eS ae 2 ee a 
i : m % | P 
pene. ; Ns 
Pi ae getty 
; Be athe ' lA TAIL CONE ADDED , 
 o0/ a me = | 
: oD : | > ' 
3 ee : Z ‘ 
= ae ; ! <a ~ 
a Ai omsrearsse 
a ie NACELLE LINES MODIFIED CROSS SECTION REDUCED 
s * d 
-— = eal 
to 
x ; j no 
Re el Th 
BS - tes 
> ag pit 
iS Sa of 
Pe a m 
4 co a vo 
a i: p the 
4 one air 
ee a 
Sa by 
ee ae ed; 
4 m¢ 
a 
— effi 
¥ a bu 
Biya spe 
a Spe 
ae Bu 
‘ —— no 
Se vi Ra: lea 
ABE 3 SL res 
aa sidebars encima agama ent 
So pa 
: ars ae 4 Le co 
“a! aa ae , / y, pr 
. Le by > 
a : Ke A / Jey in 
p oa ae Nw 4775 — 
=— — — hf f ae 
ed Zz oo. G4 § 
’ aa "4 | “Yy A bu 
[a OO ge = Uy 6) br 
A ! se hy —— : a 
“a (gS LOG se 
ee d A? —_— aa ) \S a 
. es. XL | ., ine 
a {Z ; Cl 
4 : : " / co 
Dian Pr > M. 
Se Kee we of 
‘') ies = LCS a >. = 
Treks ; 4 v Ss =< ET — f dr 
7 = , CP xe - — PAS Mj be 
ae Zw Pret Pes oes Qe eee ee ee —~—S 
_ Z = Zeit Bag NE ge es 
adie < x - ee rie. i 28 ‘ — > 1 
ia J? as , i 
esd pigs, ; ij a a /f CI 
i a le 7 AY | 
i. A hs (e) CG nif 
— eo Cr 
4 © 
Se. 2 ee hee ee Sa 
= aa 
ee f ile Ce ee 2 i & ae ony —.: ‘i eae. ie. 2 
La or a a ye. q oe: 4 


OCTOBER 10, 1958 


and much work was done with digital com- 
puters. 

Because of the short elevator arm of the 
tailless delta, trim drag was a problem. 
High elevator angles required for trim at 
high altitude increased the elevator drag 
considerably. Negative wing camber was 
introduced to minimize this; this camber, in 
effect, builds-in elevator angle without 
excessive control-surface drag. The CF-105 
camber of 3% negative was chosen to give 
a good compromise between the positive 
angles to trim at low altitude and the nega- 
tive angles required at high altitude. 
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These vortex patterns 
clearly show the differ- 
ences in airflow between 
a plain wing and the one 
with a notch and ex- 
tended leading edge 
which was adopted to 
avoid pitch-up. 
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A clean wing was chosen originally, but 
early in the design the wing was modified 
to have leading-edge droop, a semi-span 
notch and an outer-wing chord extension. 
These changes were introduced after tunnel 
tests had shown a non-linearity in the 
pitching-moment curve at moderate angles 
of attack. This pitch-up effect might have 
caused tightening in the turn. 

This condition is, apparently, caused by 
vortices which start at the tip and move to 
the apex of the swept wing. Low-pressure 
air is collected from the fuselage and causes 
a breakaway outboard of the area covered 
by the vortex, which is mainly at the trailing 
edge. The effective aerodynamic centre 
moves forward, causing the pitch-up. 

Tests were made with a notch alone; in 
effect, this acts as a boundary-layer fence, 
but produces the same effect over the whole 
speed range, rather than over the limited 
speed range for which a fence is effective. 
But with a notch alone the test results could 
not always be repeated; the addition of a 
leading-edge extension greatly improved 
results. Tests were made with eight differ- 
ent notches and three leading-edge extensions. 
Notch depth appeared to be the most critical 
Parameter; in practice a very deep notch 
could not be used because of structural 
problems. 

During design of the wing close attention 
was paid to the work done on cutting the 
induced drag of the Convair F-102 by droop- 
ing its leading edge (conical camber), and the 
work done by Avro in Manchester on droop- 
ing the Vulcan leading edge to increase the 
buffet boundary by preventing leading-edge 
breakaway at high angles of attack. 

This work influenced the choice of a 10% 
chord increase in the outboard leading edge 
of the CF-105 because this extension would 
allow the effective wing droop to be 
increased. Wing droop was installed on the 
CF-105 wind-tunnel model—8° inboard and 
4° outboard. This raised the buffet boundary 
considerably. At the normal subsonic cruise 
Mach number the lift coefficient at the outset 
of buffet went up from 0.26 with the exten- 
sion alone to 0.41 with the extension plus 
droop. Supersonic drag did not appear to 
be increased appreciably. 

Avro (Manchester) work on_ alleviating 
shock-induced rear separation by vortex 
goes showed that for a t/c of under 
5% this was unlikely to be a problem and 
Te iam generators were not used on the 


_No appreciable aerodynamic effect of sig- 
nificance attaches to the 4° anhedral of the 
CF-105 wing This was chosen purely to 
reduce the length of the undercarriage. A 
high-wing layout was adopted because of the 
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greater flexibility it provided. Engine and 


armament changes could be made without 


affecting the basic wing structure, which is 


carried through the fuselage without a break. 


This simplifies the wing-to-fin attachment, as 
it is unnecessary to carry the fin structure 


down through the engines. The fin has a 4% 
t/c ratio. 
Area Rule 


Much theoretical work was done in apply- 


ing Area Rule to the CF-105 and as a result 
changes were made at the early design stage 
to take advantage of it. Eleven 1/30-scale 
plastic models of the CF-105 were made and 
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cuts we:e taken on them to represent various 
Mach numbers. The cuts were checked on a 
planimeter, the results fed into a digital com- 
puter and plots made around the aircraft at 
o, @, 96°. 135° and 180°. Most of the 
results were obtained around Mach 1.5 and as 
a result of this investigation the aircraft's 
radar nose was sharpened, the intake lips 
thinned down, the cross-sectional area of the 
fuselage below the canopy reduced and an 
extension fairing added at the rear to smooth 
out the Area-rule curve. 


Engine and Intake 


The first five CF-105s have Pratt & 
Whitney J75 engines; the sixth aircraft is 
the first Mk. 2 with Orenda Iroquois engines. 
The Iroquois is a two-spool axial-flow gas 
turbine with a pressure ratio of 8 to | at 
sea-level static conditions. Compressor air 
is bled for driving air-turbine fuel pumps 
and for aircraft services. 

This engine has an afterburner which is an 
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Effect of wing modification is seen in 
these pitching-moment curves. 


integral part of the basic engine. Its opera- 
tion is fully automatic; the engine has a 
modulated final nozzle which produces the 
desired thrust-to-temperature relationship at 
the selected power lever setting. 

Intake gills adjacent to the compressor inlet 
open at M=0.5 and allow air to by-pass 
around the engine for cooling purposes and 
to alleviate spillage at high Mach numbers. 
In this way it is possible to achieve near- 
optimum performance with the CF-105’s 
fixed-geometry intake in the subsonic, 
transonic and supersonic speed ranges. If 
air that could not be swallowed at high Mach 
numbers by the engine were allowed to spill 
from the intake lips there would be a high 
drag penalty, bad pressure recovery in the 
intake, and possibly destabilizing effects from 
the spillage air. 

The intake has a boundary-layer bleed 
which diverts two-thirds of the boundary- 
layer air over the top and bottom of the 
wing; the other third is taken into the heat 
exchangers of the air-conditioning system. 
The 12° intake ramp creates an oblique 
shockwave at supersonic speeds to allow 
optimum pressure recovery in the intake. 
Combined with the normal standing shock 
this prevents turbulent conditions in the 
intake over most of the Mach range. 
Boundary-layer air is sucked through per- 
forations on the face of the ramp; this 
prevents fluctuating flow or “ intake buzz” 
in the intake. 

An integrated electronic system was to 
have been the brain and nerve centre of the 
Arrow weapon system. It was a very sophis- 
ticated system to provide automatic flight 
control, airborne radar, telecommunications 
and navigation, and special instrumentation 


The complete weapon pack can be hoisted into position under the 
in a matter of minutes. 
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and pilot displays. It could operate in 
either fully automatic, semi-automatic or 
manual environment. As reported in THE 
AEROPLANE last week, development of this 
system has now been canceiled and the 
Arrow is to be modified to use a system 
installed in U.S. all-weather interceptors. 

The missile weapons of the CF-105 are 
carried in a large armament bay. A variety 
of different missiles can be carried in a 
-agmrmeg pack which fits into the armament 
ay. 
The basic flying-control system of the 
CF-105 is fully powered and duplicated. Sur- 
faces are operated by dual jacks supplied by 
independent hydraulic systems. 

Obtaining adequate natural aerodynamic 
stability for an aircraft with the speed and 
altitude range of the CF-105 was very diffi- 
cult, especially because of its low aspect 
ratio. irectional stability was a particular 
problem. Longitudinal dynamic stability of 
the CF-105 was satisfactory at low altitude. 
Above 40,000 ft. the natural damping 
required augmentation to make the aircraft 
an effective weapon-launching platform. 

It was decided to obtain the required 
stability on all axes artificially. As failure 
of the artificial stability system could be a 
problem over some areas of the flight 
envelope, it was decided that the system must 
have the same or better reliability than a 
standard power-operated control system. 

The first engine-running in the aircraft 
took place on December 4, 1957, taxi trials 
were started on Christmas Eve, 1957, and 
the first flight was made on March 25, 1958. 

Stage One of the flight-test programme 
on the first aircraft covered the period from 
first flight until April 23, 1958, during 
which time nine flights were made. The 
first two flights were for pilot familiariza- 
tion. _ The aircraft flew supersonic on the 
third flight, and on the seventh flight reached 
a speed well over 1,000 m.p.h. at 50,000 ft. 
in a climb while still accelerating. 

Practically all of the flights have been 
made at a weight considerably in excess of 
the mission weight estimated for the Mk. 2 


A sketch showing the 
general layout of the 
fuel system test rig used 
in development of the 
Arrow. 


operational aircraft, as the installed weight 
of the J75 engines is higher than that of the 
Orenda Iroquois, and ballast is also required 
in the nose to balance this extra weight. 
Average take-off weight has been around 
57,000 lb., and landing weights have been 
around 54,000 Ib. 

The following comments were extracted 
from the pilots’ reports :— 

The nosewheel can be lifted off by very 
gentle movement of stick at just over 
120 knots. 

Unstick speed is about 170 knots A.S.I., 
with an aircraft attitude of about 11°. 

Acceleration is rapid, with negligible 
correction required and no tendency to swing. 

Typical touch-down speed is a little over 
165 knots. (The normal landing procedure 
is to stream the drag ‘chute on touch-down 
when the nosewheel has settled.) 

There was no indication of stalling at the 
maximum angle of attack at 15°. 

Stability steadily improved with speed. 

Change of trim was negligible except in the 
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transonic region, where small changes of 
trim were required. : 

No attention was required by the pilot to 
prevent over-controlling. 

In turns, stick force was moderate to light, 
but always positive, with no tendency to pitch 
up or tighten. 

In sideslip, the aircraft was a little touchy 
without the damper, but excellent with 
damper switched on. 

To quote the pilots: “In general, the 
handling characteristics and performance of 
the aircraft agreed well with estimates.” 

After Stage One flying the first aircraft 
was given a thorough inspection, and was 
flying again on June 7 on Stage Two testing. 
On the 11th flight, on June 11, the port 
undercarriage leg twisted on landing and put 
the aircraft out of commission for several 
months. 

Aircraft 2 and 3 have now taken over 
the bulk of the current test programme and, 
in proving the flight envelope, have flown 
at speeds considerably in excess of those 
achieved on the first aircraft. 


Equipment and armament 
layout of the Arrow. 
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Private Flying 


@ LAST WEEK we briefly men- 
tioned the Tipsy Week-end organized by 
the A.S. Flying .Club at Baginton, 
Coventry, on September 27. Among the 
aircraft present were, of course, the club’s 
own Tipsy, G-AFSC, which was put 
through a series of spectacular aero- 
batics by the C.F.1., Mr. Harold 
Ashworth; a _ Belgian-registered Tipsy 
Belfair (OO-TIC), flown by the Avions 
Fairey test pilot, M. Bernard Neefs; 
G-AISC, the Tipsy B of the British Fairey 
company; and G-AFRV, a_ Tipsy 
Trainer 1 belonging to and flown by Mr. 
J. Harris Reed. 

It had been hoped that the designer of 
the Tipsy, Mons. E. O. Tips, would be 
present, but he was _ unfortunately 
prevented. On his behalf were his two 
sons, Martin and Maurice, along with 
their wives. 

Though not all the .existing Tipsys 
managed to get to Baginton on this 
occasion, the party was a good one, and may 
create a precedent for next year. 


MORE Tipsy news comes from 
Yorkshire. On September 26, Mr. Chris 
Riddell, of Knaresborough, made the first 
flight in his Tipsy Belfair from Yeadon 
Airport, Leeds, and on the following day 
cruised over the West Riding for 40 min. to 
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H.J.C.’s CLUB COMMENTARY 


The scene at Baginton on September 27. 


test its climbing performance. It has taken 
Mr. Riddell and his partners almost two 
years to build, but the flying characteristics 
of the aeroplane more than compensate for 
the hard work put into its construction. It 
proves to be very sensitive in the pitching 
plane and a slight alteration to trim is to 
be made before its next flight. 

Mr. Reg Walters’ Belfair has been flying 
regularly at Sherburn-in-Elmet since its first 
flight early in August and it is hoped that 
the third Belfair, which was in store at 
Bridlington unitl a short time ago, will fly 
next year. 


THE third year of operation by 
the Vickers Flying School began in August, 
and more than 600 hr. have now been flown 
since the club was opened. The Gipsy 
Major-powered Auster 3, G-AHLI, has come 
in for a lot of flying. An additional 7-gal. 


by Dr. A. E. Slater 


F clubs which operate from flat ground 

with winches, and do all their soaring 
in thermals, would time their launches 
so as to coincide with the passage of a 
thermal, they might well achieve a 
greater total flying time with fewer 
launches. The main trouble is probably 
that such a procedure would try the 
patience both of the winch driver and of 
the next pilot on the launching rota. 

It was an almost windless day at 
Mildura, on the Murray River, according 
to Australian Gliding, when Vin 
Schloithe of the Sunraysia Gliding Club 
decided to try for Silver “C” distance. 
But he failed to contact anything on two 
launches, and so, as ‘there were 
“occasional light thermal breezes” 
passing through, and a solitary cumulus 
in the distance confirmed the presence 
of thermals, the party at the launching 
point decided to wait for a sign. 

They had to wait 15 min., and meanwhile 
the winch driver diagnosed a fumble and 
complained over the field telephone that he 
was getting cooked under his protective 
canopy, so he was told to take it off. Some- 
one then remembered an expert’s advice 
that the third ‘* thermal breeze ”’ of a series 
was the real one; the first two are only 
‘ feelers,” though useful as a sign to warn 
the winch driver. At the third breeze, the 
pilot was launched to 1,100 ft. “right in 
he thermal,” and at that moment a willy- 
villy (Australian for dust devil) passed 
‘through. 

All this sounds easy enough, until one 
ries to apply theory to it. The thermal 
‘reezes came from the north-east, and that 

as where the general wind was coming from, 
ecause the pilot drifted to the S.W. as 

e circled away in his thermal. But thermal 

reezes consist of air being drawn into a 
hermal; therefore, not only had the thermal 
‘One past the launching point when the pilot 
ook off, but he was launched in the 
»pposite direction, upwind. The only pos- 


sible explanation seems to ‘be that the third 
breeze, like the other two, was also a 
** feeler,”” and that when a mass of hot air 
has collected just above the ground, small 
bits of it start breaking away some minutes 
before the main body goes up. 

The most rational procedure should be 
to station an observer upwind of the winch, 
and the correct time to launch would 
when a strong thermal breeze shows that a 
thermal has just gone past him; ~~ could 
also signal whether it was passing to one 
side of the winch, as shown by deviation 
of the breeze. A smudge fire would do as 
well, or alternatively a line of trees, whose 
leaves could be watched through field glasses 
—a method which has been used in the 
past, to my knowledge, about once per 12 
years. é 

Mr. Schloithe, in the course of his 88-mile 
flight, located one of his thermals by noting 
where the surfaces of Lake Culluleraine was 
being disturbed. 


* * * 


ITH two up and the throttle closed an 

Auster has climbed from 5,000 to 15,000 
ft. in New Zealand. Jim Ower, the pilot, 
took off from Harewood aerodrome, near 
Canterbury, and made for the leading edge 
of a large cumulo-nimbus. Just under the 
edge he entered a large area of lift, so he shut 
the throttle and proceeded to climb at 1,500 
ft./min. In 5 min. the Auster was up to 
13,000 ft.; then, on reaching 15,000 ft., the 
pilot, having no oxygen, decided to break off 
the climb. 

But it was much more difficult to come 
down than to go up. An ordinary spin 
brought the Auster no lower than 13,500 ft. 
Then a spiral dive at “near maximum 
speed ”’ took it down into severe turbulence. 
Finally a dive at 70 m.p.h. with full flap 
saved the situation. The cu-nim was part of 
a cold front, and a N.W. wind was replaced 
by a south-westerly of such violence as to 
raise dust from river beds. 

The first recorded soaring flight of an 
aeroplane with its motor throttled was in 
the spring of 1910, when Orville Wright, fly- 


tank is being fitted, which should extend its 
duration to rather more than 2 hr. 

Several members have gained their r/T 
licences, and pupils are steadily going through 
their P.P.L. tests. 


EX-MEMBERS of No. 605 
(County of Warwick) Squadron, R.Aux.A.F., 
which used to fly at R.A.F. Honiley, will 
have their own flying club, if present plans 
materialize, The subject was to come up 
for discussion at the first general meeting of 
the 605 Association, which also includes ex- 
members of the R.A.F. Regiment formerly 
based at Honiley. The president of the 
Association is Air Cdre. C. Wright, who was 
the squadron’s Hon. Air Cdre, for the last 
years of its existence, and its C.O. before 
the War. The former Air Traffic Control 
officer at Honiley, Mr. John Fox, is chaur- 
man, and the secretary is Mr. John 
Greenwood. 


ing at Montgomery, Alabama, was making a 
spiral descent from a height of over half a 
mile. On coming down to 1,500 ft. he found 
that he could descend no farther for about 
5 min. Oddly enough, he “ did not think of 
any reason for the phenomenon, but rather 
began to think that it was a dream, such as 
one sometimes has, in which, although the 
legs are moved violently, no progress is 
made.” 

Also, oddly enough, he admitted that if he 
had thought of it, he would have changed to 
a Straight course to get out of the lift. 
Evidently he preferred to do his soaring over 
sand dunes, although he and Wilbur had 
already discussed the possibility of soaring 
in circles like the birds. 

Orville’s account of the flight is in ‘ The 
Papers of Wilbur and Orville Wright,” Vol. 
2, p. 1126. But don’t read anyone else’s 
account, or you will find the upcurrent 
described falsely as a ‘* whirlwind,” although 
Orville stated that ‘the air seemed perfectly 
calm.” 

* > * 


oe more German pilots have qualified 
for all three Diamonds, in addition to 
the Gold “‘C;” they are numbered 91 to 
94 in the international list. Seven Germans 
now have this qualification, and the only 
countries with more are Poland, France 


‘and the United States, in that order. 


State subsidies for gliding in Belgium are 
distributed to the gliding clubs on the basis 
of launches made and certificates earned b 
members under 25 years old. In English 
money the subsidies amount to about 3s. 
per winch launch, Ils. for aero-tow with 
Piper Cub, or 18s. with Tiger Moth. A 
“B” certificate brings in 435. a “C” 
7ls., and a Silver “C” £21 ¥ 

At a demonstration at O6clinghausen in 
Germany, a tailless Fauvel AV-36  per- 
formed 25 consecutive loops. This is prob- 
ably a record, but only for tailless machines. 
Our own Gp. Capt. E. L. Mole performed 
147 loops on April 12, 1938, flying a 
Hungarian sailplane at Abu Sueir in Egypt. 
It was a World's *‘ record ” at the time, and 
may be still. 
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Correspondence 


No. 6 Squadron’s Insignia 


T has recently been announced in the Press that No. 6 
Squadron has adopted a “ Flying Tin-opener” motif for its 
squadron aircrew tie. 

This motif has an interesting background in that it was the 
nickname given to the squadron during the days in the Second 
World War when it was flying the 40-mm.-cannon-armed 
Hurricane IIDs and earning a great reputation for itself in 
the desert battles as a tank-busting unit. 

Until recently the squadron, which is one of the oldest in 


« 


ee 


the R.A.F., has had little opportunity of emblazoning its 
aircraft as it has been equipped with Venoms. Now that it 
has replaced these with Canberra B.2s it has a broader canvas 
on which to work and it has taken full advantage of its 
opportunity. 

As you can see in the accompanying photograph, the air- 
craft not only carries the “ Flying Tin-opener” motif in red 
on the tip tanks, but has an earlier tradition revived on the 
fin by carrying the “ Gunners’ stripe.” During the 1920s and 
1930s the squadron’s Fairey IIIFs and Gordons carried the 
Royal Artillery colours in a stripe on the fin in commemoration 
of close co-operation with the Gunners in the First World War. 
_ There can be few squadrons today whose aircraft carry 
insignia commemorating their deeds in both World Wars. 


Surrey. John D. R. RAWLINGs. 


Air Police Operations 


OR seven years I was a member of the New South Wales 

Police Force. During my police service, I took flying lessons 
at my own expense and obtained my Commercial Pilot Licence. 
Hoping that my flying experience would be of some use to the 
police department I made inquiries, but the wheels of progress 
proved slow. 

I resigned from the police and started flying commercially 
to get more experience with the view of approaching the 
authorities later, being armed with more information. 

During the past few months I have collected some material 
regarding the type of aircraft operation that would be applic- 
able to police work, also the type of aircraft that could be 
used. This information was obtained from the Kenya Police, 
Royal Canadian Mounted Police and a city in the U.S.A. 

e reason for this letter is to inquire if you could supply 
me with the names of other police forces of the World that 
operate aircraft, type of aircraft and operation. The names 
of Government forest departments that operate aircraft for fire- 
fighting would also be of great help. 

I know the information I ask is very great, but as you have 
a World-wide circulation and information on all phases of 
flying I am hoping you can give me some helpful advice. 

74 Uranus Road, J. S. WELSH. 

Revesby, N.S.W., Australia. 


The Turbojet and Turboprop Controversy 


E essay by S.H.E., “ The Cricket on the Hearth” (THe 

AEROPLANE, September 19), reminds*me of one of C. G. 
Grey’s more light-hearted pieces of advice given to me as a 
young reporter—‘ Never let a fact stand in the way of a 
phrase.” 

There are not too many facts in S.H.E.’s article and most 
of them are drawn from two rather small-scale graphs dealing 
with unidentified aircraft. 

The two attached sets of curves, however, clearly show where 
the turboprop advantage lies. Neither was prepared by us; 
but both were the work of airline evaluation teams using com- 
parable seating layouts. Neither set of curves was originally 
intended for publication, and both were done as part of an 
engineering and operational assessment. Naturally we feel 
that in both sets the Vanguard is underestimated, but we don’t 
make an issue of it. 

In short, the Vanguard, in economy-class configuration, can, 
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as we have already stated, cut present European tourist air fares 
by up to 50% and North American domestic coach fares by 
up to 30% at 65% load factor and with 10% profit. These 
sums take no account of the fact that at 65% load factor there 
is payload and capacity for nearly 10,000 lb. of freight. No 
such claims have ever been advanced for a jet. 

If S.H.E. does not agree that there is now a compelling urge 
on the airlines to offer much cheaper air travel he has ot 
been studying recent statements by leading authorities on both 
sides of the Atlantic. The turboprop, and only the turboprop, 
is, on short and medium/short routes, capable of bringing 
modern air travel within the reach of some of the 96% even of 
the U.S.A. population, who currently find aviation too 
expensive to use. 

As for differentials—if aircraft like the Vanguard can 
economically offer fares at rates well below those charged for 
the jets—then why shouldn’t they do so? 

Finally—speed. What counts here is block speed, and S.H.E. 
should know full well that on a 400-mile leg the theoretical 
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We reproduce herewith one of the graphs sent by Mr. Gardner. 

The comparable standard of economy-class seating has been 

assumed throughout for all aircraft. The other graph mentioned 

in the letter is similar, but compares the earlier version of the 
Vanguard with other specified aircraft. 


advantage of the fastest jet over the 425-m.p.h. turboprop !s 
one of 11 min. assuming the jet has perfect clearances and a 
perfect flight plan. As A.T.C. authorities in U.S.A. and the 
U.K. have frequently warned operators that such clearances 
and flight plans are not possible, it is highly likely that on 
short haul the flexible turboprop will be, doors shut to doors 
open, the faster vehicle. 

As one of the current jet manufacturers recently stated: 
“ There is a place for both types of vehicle,” and in the vie» 
of many people (including the very practical Russians) | © 
timing of the big new turboprops is right. 

CHARLES GARDNFR, 
Manager, Information, Public Relations and Promotions, 
Vickers Armstrongs (Aircraft), Ltd. 
Weybridge, Surrey. 


British Sailplane Exports 
SHOULD like, if I may, to comment on Philip Wills’ lett- 
about British sailplane prospects which appeared in yo 
issue of September 19 last. I think nobody would disagr¢ 
with Mr. Wills that this country has done remarkably well sinc 
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the War in selling its sailplanes abroad. Indeed, after Poland, 
the United Kingdom has probably exported more sailplanes 
han any other country. As he says, these British sailplanes 
1ave been of straightforward, down-to-earth design and con- 
truction at a level of technical competence only slightly in 
idvance of that achieved by the Germans in 1939. 

Events have proved that this level of design sophistication 
was the right one for production sailplanes in the first 10 to 15 
ears after the War. We should, however, remember that it 
night not have got us so far if the Germans had not been 
orced to interrupt all sailplane development in 1939 and they 
sad continued as competitors after 1945. 

I do not think there can be any disagreement about the above. 
The point at issue is what is to happen to British sailpiane 
manufacture in the 1960s and later. Further modest refine- 
ments of 1939 design practices will not continue indefinitely to 
compete with aircraft which incorporate the more significant 
of the many design innovations which are now appearing 
abroad. 

I suggested in my articles about the sailplanes at this year’s 
International Gliding Championships (THE AEROPLANE, 
August 8 and 15) that there are indications from the trends in 
the results of recent championships that some of these design 
advances are already paying dividends in championship flying. 
| suggest that they may also, in due course, become essential in 
production sailplanes for the home and export markets. 

Ruislip, Middx. * PETER W. BROOKS. 


Pessimism in Surrey 


OW curious it is that two of bureaucracy’s latest victims 
should be only a stone’s throw from one another. 

Poor Mr. David Brown writes (Daily Mail, September 18) in 
protest against the closure of Croydon Airport, and poor Dr. 
David Lawson (The Observer, September 14) cries out against 
the Ministerial axe which is to fall on his hospital, Queen 
Mary’s, Carshalton. Can they really be so foolish as to imagine 
that anything that is written, or said, or done will alter by one 
whit these decisions, which I agree are appalling? 

Some time ago the little tin gods in Whitehall, secure in their 
little pigeon-holes, made two missiles to throw in the name 
of “the Minister,” weapons which will destroy utterly ali the 
individual freedoms which exist in Croydon Airport and Queen 
Mary’s Hospital. Be silent, Mr. Brown, Dr. Lawson, and all 
you other protesters! As night follows day, Croydon will close. 
Queen Mary’s will close. The decisions have been taken. And 
if the occupants of either place have to be turned out by force, 
they too will go. 

For one who is merely a spectator, the end of this airport 
will be interesting. Here the Minister is caught between two 
fires: his solemn promise to close, and his even more solemn 
promise to the airport users to find them other accommoda- 
tion before Croydon is closed. The airport is due to close 
“this year,” and so far none of the users has any idea about 
the future. 

It is with certain grim humour that I see Britons looking 
down their noses at countries, like Hungary, where the rights 
of the individual are said to be non-existent. In this respect 
let us first, Sir, put our own house in order. 


Mitcham, Surrey. “WHITE KNIGHT.” 


NAAFI Tea 


Ser pant myself in Service surroundings for the first time in 
_ 12 years, as I did at the recent Biggin Hill “ At Home,” one 
thing more than any other brought back many half-forgotten 
memories—the taste of NAAFI tea. 

Just the same old brew—same part-soapy, part-prune-juicy, 
slightly musty flavour. Same appearance, too—a rather sinister- 
looking brown, with small oily blobs floating on the surface. 

It’s a mystery to me how they do it. The formula must be 
one of the most jealously guarded secrets of the century, handed 
down from generation to generation, like the recipe for 
Benedictine or Chartreuse, or whatever it is. 

Thank God for the NAAFI, I say. How encouraging it is to 
know that, in a crazy, mixed-up, Mach-happy world, 
something remains inviolate. 

St. John’s Wood, N.W.8. PETER LAFFY. 

(Hon. Sec., Society for the Promotion of C.F.1.-Twitch.) 


Bouquets All Round 


MAY I make a few statements concerning the September 12 
| issue Of THE AEROPLANE? 

Your articles on the 1958 Farnborough were excellent and 
photographs very clear. 

Britain can be very proud of her aeronautical achievements 
~ a air show at Farnborough is unequalled by any in the 

orld. 


I would like to have seen the ground crew get some credit 
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and publication. No matter how good pilot and aircraft are 
they never fly unless maintained and built by skilled hands. 
Surely the fitters of No. 111 Squadron, R.A.F., deserve some 
credit for the beautiful and artistic display of 22 Hawker 
Hunters. 

My very best regards and continued success for such a fine 
magazine as THE AEROPLANE. 
R.A.F. Bentwaters. Bruce K. NEWTON, 

T/Sgt., U.S.A.F. 


LAV OO MOR 


Plus Three. Captain O. P. Jones has just returned 
from a successful overseas lecture tour on behalf of 
B.O.A.C. As well as giving an aerobatic display in 
a Chipmunk at Kuala Lumpur, he flew several other 
types of private aircraft, including a Canterbury Aero 
Club Piper Comanche at Christchurch, N.Z. Much 


impressed by its qualities (why, oh why, don’t we 
make such an aeroplane?), O.P. told me “* With three 
more engines it would be perfect.” 


ra 


_The Smaller the Higher. After making the first 
flight in the Hatfield Technical College’s “ Build-It- 
Yourself” Turbi, Pat Fillingham, de Havilland’s tall 
chief production test pilot, commented: “ Three 
thousand feet in this feels higher than thirty thousand 
in the Comet.” 

* 


Ten Dollars a Bundle. Was there ever before such 
an aeroplane advertisement as the one cut from 
Aviation Week and sent me by reader John Matthews 
of Ontario? Interarmco Ltd., of Virginia, offer some 
Vampire Mk. 50 fighters and very properly give us 
its exciting performance figures, but the best part is 
the last paragraph: “Can be delivered with or with- 
out armament, ready to fly away—or knocked down 
in two crates if desired. Sold singly or by the 


dozen! *” 
+ 
Definitions 
Ungineering: The art of simplifying an aircraft's 
design. 


Lowbrow: A person who can’t appreciate something 
he doesn’t like. ; 
Public Relations: Noise with Poise. 


* 


Shocking. With recollections of another Lightning 
fighter, the Lockheed P-38, the awful possibility arises 
that our English Electric P.1 has been called by the 
same name because it’s associated with two booms. 
Or can it be that the Air Council, who sanctioned 
the name, have taken literally the slogan “ Look to 
Lockheed for Leadership”? They would probably 
deny this and say “ Just a flash of inspiration.” But 
have you noticed that authority never, but never, 
adopts a name which has been suggested in the 
columns of the Press? 
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NOTES AND EVENTS 


FLOATING HELIPORT.—One of the many uses of the Uniflote shore loading raft 
made by Thos. Storey (Engineers), Ltd., of Stockport and London, is illustrated 


by this B.E.A. 


EXECUTIVE HERON. — Ferranti, 
Ltd., has taken delivery of a new D.H. 
Heron for carrying executives and tec 
nicians between the company’s 13 labora- 
tories and factories in the U.K. Based 
at Turnhouse Airport, the Heron has 
joined the Dove operated by Ferranti and 
will be flowa by the company’s two pilots 
and radio navigator. It will be maintained 
by the company’s own groundcrew. 


MANUFACTURING AGREEMENT. 
—The Plessey Co., Ltd., has announced 
that a licensing agreement covering the 
manufacture in Britain of silicon rectifiers 
for military, commercial and industrial 
uses has been concluded with General 
Instruments Corpn., of New Jersey, 
U.S.A. 


EMPLOYMENT BUREAU.—In last 
week's issue we referred to the new 
company established by Messrs. B. J. 
Snook and F. D. Wolfson and known as 
Inter Avia International Appointments 
Bureau. To avoid any confusion the first 
words have been changed to “ Plan Avia.” 


COMMUNICATIONS SYSTEM.—A 
contract valued at £6,000 has been 
awarded to the Industrial Division of 


Company Notices 


NEW COMPANIES 

Armitas Aero Developments (Plastics), Ltd. 
(611,311).—Private co. Reg. Sept. 16. Cap. £500 
in £1 shs. Objects: To carry on the business of 
manufacturers and makers up of plastic materials 
and goods of al! kinds, etc. Directors: Frederick J. 
Mitchenall, The Stores, Bulford Rd., Durrington, 
Wilts; Frederick L. Mitchenall, Marlebren, Larkhill 
Rd., Durrington, Wilts; Andrew D. Mitchenall, and 
John W. Stokes, all directors of Mitchenal!l Bros. 
(Holdings), Lid., etc.; and Norman H. J. Hart, 
director of Armitas Plastics, Lid. Sec.: J. W. 
Stokes. Reg. off.: Avonstoke House, Amesbury, 
Wilts. 

Jarman and Son (New Milton), Led. (611,372).— 
Private co. Reg. Sept. 17. Cap. £2,000 in £1 shs. 
Objects: To carry on the business of precision, 
aircraft and production engineers, etc. Directors: 
David J. Jarman and Mrs. Ruby P. Jarman, both 
of “ Blue Garth,”” Greenlands Ave., Pennington, 
Hants. Sec. Ruby P. Jarman. Reg. off.: Merlyn 
Works, New Milton, Hants. 


New Patents 
APPLICATION ACCEPTED 
804,704.—Del Mar Engineering Laboratories.— 
“ Aircraft tow target installation.”’"— 
May 18, 1956 (uly 11, 1955). 
Application open to public inspection Nov. 19, 
1958: opposition period expires on Feb. 19, 1959. 


estland Whirlwind which is about to alight on one. 


Amplivox, Ltd., for the control com- 
munication system in the new rocket-site 
at Spadeadam, in Cumberland. This 
group communication system, which was 
specially designed for the Spadeadam 
project, can link up 24 persons for high 
speech intelligibility communication. 


CROP SPRAYERS.—The Agricultural 
Aviation Co., Ltd., has now established 
its permanent headquarters at Panshanger 
Aerodrome, near Hertford (Tel. Essendon 
424). The company operates a fleet 


of Tiger Moths for crop-spraying, two - 


of which are at present operational and 
six in various stages of reconstruction. 
A Rapide is used for communications. 
The prototype of an advanced type of 
spraying pump designed by the company, 
the first unit of the new Agavco spraying 
anee. is now undergoing tests on a 
hipmunk 23. 


NEW NAME.—Hunting Associates, 
Ltd., has announced a change of name 
of one of its companies in the Canadian 
Group. Aeromagnetic Surveys, Ltd., is 
now known as Hunting Aijirborne 
Geophysics, Ltd. This company, under 
the original name, has been active in the 
field of airborne mining and oil 
geophysics since its formation in 1949. 


THORN STOCKISTS.—The Stewart 
Aeronautical Supply Co., Ltd. of 
Adastral House, Nutfield, Redhill, Surrey, 
has recently been appointed official 
stockists of connectors and aircraft 
components for the Aircraft Components 
— of Thorn Electrical Industries, 
td. 


P.R. MOVE.—Galitzine and Partners, 
Ltd., international public relations con- 
sultants, have moved to larger offices at 
57 Duke Street, Grosvenor Square, 
London, W.1. (Tel. Mayfair 7377.) 


NEW MATERIAL.—A nitrile silicone 
rubber which maintains its strength at 
temperatures ranging from 100° F. below 
zero to 500° above has been developed 
by the General Electric Research 
Laboratory at Schenectady, N.Y. Most 
important is the rubber’s resistance to oil 
and aviation fuels, making possible new 
designs of gaskets, fuel lines and other 
components of modern aircraft. 


Aviation Calendar 

October 10-11.—College of Aeronautics, 
Cranfield, open days, from 11.00 to 
18.00 hrs. 

October 11-12.—Flying week-end org.n- 
ized by the British Women Pilots’ Associa- 
tion, at Ramsgate Airport, Kent. 

October 15.—R.Ac.S. Coventry Bran h 
lecture, ** Digital Computers,” by R. F 
King, in the Wine Lodge, The Burges, 
Coventry, at 19.30 hrs. 

October 15.—Kronfeld Club, ~ ene J 
at 74 Eccleston Square, London, 

October 16. — R.Aec.S. yatiowal = 
Students Section lecture, ** The Fatigue of 
Aircraft,” by Maj. P. L. Teed (Vickers- 
Armstrongs), in the Library, 4 Hamilton 
Place, London, W.1, at 19.30 hrs. 

October 16-17.— British Interplanetary 
Society, Space Medicine Symposium, at the 
Great Hall, B.M.A. House, Tavistock 
Square, London, W.C.1. 

October 17.—Fair Oaks Aero Club, 
annual dinner and dance. 

October 17.—Institution of Mechanical 
Engineers presidential address, ‘* The 
Mechanical Engineering of Aircraft 
Mechanisms,” by Air Marshal Sir Owen 
Joucs, EBE.. CB., AF.C., RAF. 
(Retd.), B.A., at 1 Birdcage Walk, London, 
S.W.1, at 18.00 h 

October 17— "British Interplanetary 
Society 25th Anniversary oo at the 
Waldorf Hotel, London, W.C.2. 

October 21.— R.Ae.S. Luton Branch 
lecture, ‘‘ Fatigue Testing of the Fokker 
Friendship,” by E. J. van Beek (Fokker), 
in the Napier senior staff canteen, Luton 
Airport, at 18.15 hrs. 

October 21.—Institution of Mechanical 
Engineers, Graduates Section paper, ‘‘ New 
High Ajtitude Test Plant under Construc- 
tion at the National Gas Turbine 
Establishment,’” by F. R. Umpleby, at 
1 Birdcage Walk, London, S.W.1, at 
18.30 hrs. 

October 22.—Kronfeld Club A.G.M. at 
74 Eccleston Square, London, S.W.1 

October 23.—British Institution of Radio 
Engineers, Scottish Section lecture, “‘ Flight 
Evaluation of Airborne Electronic Equip- 
ment,”” by G. Himkley, at the 
Institution of Engineers and Shipbuilders, 
= Elmbank Crescent, Glasgow, at 19.00 
rs. 

October 23.—R.Ae.S. Southend Branch 
lecture, “‘Air Safety—The Work of the 
Air Registration Board,” by W. Tye 
(A.R.B.), at the Labour Hall, Boston 
Avenue, Southend-on-Sea, at 19.30 hrs. 

October 23-24.—GATCO Convention at 
Southend-on-Sea, Essex. 

October 24.—British Institution of Radio 
Engineers, Scottish Section lecture, “* Flight 
Evaluation of Airborne Electronic Equip- 
ment,” by H. G. Hinkley, at the Depart- 
ment of Natural Philosophy, Edinburgh 
University, Edinburgh, at 19.00 hrs. 

October 24.—Institution of Mechanical 
Engineers, Internal Combustion Engine 
Group, Symposium on Engine Noise and 
Noise Suppression, at 1 Birdcage Walk, 
» S.W.1, at 16.00 hrs. 


REYNOLDS TUBE CO., LTD.—In 
our British Aircraft Industry number of 
August 29, 1958, a slight misunderstand- 
ing may have ‘been caused about the 
products of the Reynolds Tube Co., Ltd., 
and Reynolds T.I, Aluminium, Ltd. 
There is, in fact, no connection between 
these two companies. 


= 
Personal Notices 
BIRTHS 

Brigham.—On Sept. 22 to Helen (née King). wife 
of Fit. Lt. R. Brigham, of R.A.F. Jever, Germany 
—a daughter. 

Evans.—On Sept. 20, to Terry (née Ashcroft), 
wife of Fit. Lt. D. O. Evans—a son. ; 

Fryer.—On Sept. 26, at Louise Margaret Hosp''8’, 
Aldershot, to Peggy, wife of Fit. Lt. J. A. Fryer 
a daughter. 

Hell.—On Sept. 28, to Ann (née Thorn'o® 
Symington), wife of Fit. Lt. D. Hull, R.A.F. lo» 
pital, Wegberg, B.F.P.O. 40—a daughter. 

Ramirez.—On Sept. 25, at the Gors Hospi 
Holyhead, to Kim (née Adams), wife of F't 
R. Ramirez—a daughter. 

MARRIAGE 

Hadiow—Harrison.—On Sept. 27, at St. Mar 
Pe Yorks, Fig. Off. R. K. J. Hadlow 

ane E. Harrison. 
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